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MULTIPURPOSE  ARCADE  COMBAT  SIMULATOR 
DEVELOPMENT  TO  IMPROVE  SOLDIER  SHOOTING  SKILLS 
WITH  THE  M16A3  RIFLE 


INTRODUCTION 

The  Army  plans  to  put  an  optical  sight  on  the  M16  rifle,  modifying  the  M16A2  so 
an  optical  and/or  iron  sight  may  be  affixed  to  the  upper  receiver.  The  rifle  will  be 
designated  the  M16A3. 

This  subtask  was  sponsored  by  the  U.S.  Army  Infantry  School,  funded  by  the 
Army  Materiel  Command  with  funds  designated  for  training  development,  and  was 
monitored  by  the  U.S.  Army  Resarch  Institute  (ARI). 

When  the  statement  of  work  for  this  contract  subtask  was  developed,  it  was 
envisioned  that  by  December  1991  the  first  units  would  be  equipped  with  the  new 
M16A3  rifles.  The  intent  of  this  contract  effort  was  to  develop  appropriate  MACS 
software  and  training  guidance  to  enhance  soldier  shooting  skills  with  a  telescope  and 
deliver  15  MACS  systems  to  support  the  testing  and  initial  fielding  of  the  telescoped 
rifles.  The  MACS  rifles  and  telescopes  were  to  have  been  provided  by  the  Army. 

With  the  termination  of  Litton’s  association  with  ARI  concerning  this  effort  on  31 
December  1991,  the  telescope  has  not  yet  been  selected  by  the  Army.  Three 
telescopes  were  tested  at  Fort  Bragg  during  October  and  November  1991 ;  test  data 
are  still  being  analyzed  and  it  is  too  early  to  predict  a  winner.  Additionally,  none  of 
the  three  reticles  is  designed  to  facilitate  hold  off  for  wind,  lead  for  moving  targets,  or 
range  estimation.  The  graphics  developed  for  the  MACS  training  program  highlight 
the  critical  need  for  these  features,  and  the  Army  has  agreed  to  consider  our 
recommendations  in  the  final  reticle  design. 

This  situation  makes  it  impossible  to  complete  full  development  of  any  MACS 
program  by  31  December  1991  because  the  reticle  design  and  accompanying  hold 
off/lead  rule  procedures  are  critical  elements  of  the  MACS  training  program.  Also,  the 
MACS  rifle  and  telescope  design  cannot  be  finalized  until  a  telescope  has  been 
selected.  Accordingly,  the  purpose  of  this  Research  Note  is  to  provide  the  information 
necessary  to  finalize  MACS  software  programs,  MACS  hardware,  and  marksmanship 
training  materials  after  final  telescope  decisions  have  been  made  by  the  Army. 


MACS  COMPUTER 

For  several  years  the  Army  has  used  the  Commodore  64  Microcomputer  for 
MACS.  There  are  three  problems  currently  associated  with  the  Commodore: 
Commodore  may  stop  production  of  the  64,  a  government  regulation  identifies  the 
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Commodore  64  as  automatic  data  processing  (ADP)  equipment  and  this  makes  it 
difficult  to  obtain  it  as  a  training  device,  and  the  64  is  old  technology  with  much  less 
capability  than  other  available  hardware. 

Our  previous  experience  programming  MACS  for  the  Army’s  Zenith  248 
microcomputer  revealed  that  additional  memory  capability  is  not  necessarily  an 
advantage,  because  this  computer  is  not  designed  to  handle  the  complex  graphics 
and  sound  needed  for  marksmanship  training.  The  hardware  developed  for  games 
appears  to  be  the  most  cost-effective  for  MACS  applications. 

Investigation  of  current  gaming  hardware  found  that  Nintendo  provided  the 
widest  range  of  capabilities  at  low  cost.  We  purchased  a  Nintendo  system  and 
worked  with  the  Fort  Benning  Training  Support  Center  (TSC)  to  determine  if  the 
Nintendo  hardware  could  be  integrated  into  the  current  MACS  system. 

The  primary  software  developer  for  Nintendo,  Sculptured  Software,  developed  a 
MACS  demonstration  program  for  Super  Nintendo  and  presented  it  to  the  Infantry 
School.  The  Infantry  School  decided  to  continue  distribution  of  Commodore  systems 
until  the  current  supply  is  exhausted  and  then  convert  MACS  to  Super  Nintendo. 

The  Super  Nintendo  system  provides  much  better  graphics,  stereo  sound 
capability,  much  more  memory,  and  is  easier  to  program.  Given  that  the  Super 
Nintendo  cartridge  has  memory  capabilities  equal  to  several  Commodore  cartridges, 
the  Super  Nintendo  MACS  system  will  be  less  expensive  than  the  Commodore  MACS 
system. 

Given  the  limitations  of  time  and  money  associated  with  this  contract  effort,  we 
made  an  early  decision  to  stay  with  Commodore  and  purchased  15  systems.  All  in- 
house  programming  associated  with  this  effort  will  be  for  the  Commodore  system; 
however,  a  detailed  programmer’s  packet  was  provided  to  Sculptured  Software  so  the 
telescope  program  can  be  included  on  initial  Super  Nintendo  MACS  systems. 


MACS  MONITOR 

A  13-inch  Commodore  monitor  has  been  used  with  previous  MACS  rifle 
systems.  A  26-inch  monitor  was  used  with  our  prototype  MK  19  grenade  machine 
gun  program  because  the  additional  screen  area  was  needed  to  represent  long 
ranges  and  to  allow  for  elevation  of  the  gun.  We  considered  a  larger  monitor  for  the 
telescope  MACS  system  because  moving  targets  could  be  better  represented,  long 
range  targets  would  appear  more  realistic,  it  would  enhance  some  scenarios  and  the 
entire  screen  could  not  be  observed  through  the  telescope.  It  was  decided  to  stay 
with  the  small  monitor,  primarily  so  this  MACS  program  would  be  interchangeable  and 
compatible  with  other  MACS  programs  which  are  currently  in  the  field. 
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MACS  RIFLE  FOR  TELESCOPE 


The  rifle  used  for  the  telescope  MACS  program  should  accommodate  a 
telescope  or  iron  sight.  It  seems  appropriate  for  the  MACS  rifle  to  have  a  Weaver-type 
rail  on  top  of  the  upper  receiver  which  will  accept  a  standard  A3  telescope  or  the  A3 
iron  sight.  An  actual  upper  receiver  could  be  incorporated  into  demilitarized  MACS 
rifles,  but  this  is  very  expensive,  cannot  be  integrated  into  many  of  the  MACS  rifles 
currently  in  use,  and  may  require  additional  modification  to  prevent  reconstruction  of  a 
firing  weapon.  The  most  reasonable  solution  appears  to  be  the  modification  of  a 
demilitarized  rifle  or  a  well-constructed  model  rifle,  by  sawing  off  the  carrying  handle 
and  replacing  it  with  a  Weaver-type  rail.  This  will  accommodate  the  scope  or  iron 
sight.  This  procedure  results  in  a  suitable  MACS  rifle  and  retains  the  low  cost  which  is 
an  important  feature  of  MACS.  We  modified  one  rifle  in  this  manner  and  used  it  for 
our  development  work. 

We  worked  with  TSC  on  the  establishment  of  new  MACS  rifle  specifications  and 
included  requirements  which  will  ensure  sufficient  rigidity  of  the  upper  receiver  area  so 
future  MACS  rifles  can  be  modified  for  telescope  use. 


MACS  TELESCOPE 

None  of  the  three  candidate  telescopes  would  work  on  MACS.  They  could  not 
be  focused  at  short  range  and  parallax  was  so  bad  that  they  could  not  be  used  for 
training.  During  the  previous  testing  of  telescopes  by  the  Army,  the  ELCAN  scope  had 
been  favored.  The  ELCAN  scope  purchased  by  the  Army  for  the  most  recent  testing 
was  the  only  one  with  a  reticle  which  was  identical  to  the  Army's  preferred  reticle 
specifications.  Therefore,  we  purchased  an  ELCAN  scope  which  had  been  focused 
for  110  inches  for  our  initial  MACS  development  work. 

This  scope  was  adequate  for  MACS  use,  but  a  serious  disadvantage  was  that 
the  entire  13-inch  screen  could  be  viewed  through  the  scope.  An  important  task  for 
emphasis  during  training  is  the  visual  identification  of  a  target  and  then  rapidly 
acquiring  that  target  through  the  telescope.  If  all  targets  could  be  observed  without 
moving  the  eye  from  the  scope,  this  important  shooting  skill  would  suffer.  Another  real 
disadvantage  of  the  actual  scope  is  that  it  would  add  approximately  $500  to  the  cost 
of  the  MACS  system  ar.i  the  scope  would  not  be  usable  on  an  actual  rifle  due  to  the 
internal  modification  required  for  the  short  range  focus. 

We  experimented  with  the  construction  of  a  telescope  which  would  be 
inexpensive  and  more  training  effective.  While  trying  various  combinations  of  lenses, 
we  found  a  .22  rifle  scope  which  could  easily  be  modified  for  MACS  purposes.  To 
provide  some  visual  credibility  to  the  thin  .22  scope,  TSC  developed  a  telescope 
housing  and  mount  which  will  be  longer,  but  will  look  similar  to  the  actual  telescope. 
The  .22  scope  is  inserted  into  the  telescope  housing,  the  crosshair  reticle  is  removed 
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and  replaced  with  a  reticle  like  the  one  used  in  the  actual  scope  and  the  rear  portion 
of  the  scope  is  adjusted  to  focus  on  the  reticle  and  the  screen  at  1 10  inches.  This 
eliminates  all  significant  parallax  and  allows  viewing  of  about  one-third  of  the  screen 
area.  Using  the  Simmons  rifle  scope  model  number  1002  at  a  cost  of  $9.92,  with  the 
telescope  housing  and  mount  developed  by  TSC,  should  result  in  a  very  effective 
MACS  telescope  for  a  total  cost  of  $20  to  $25. 


MACS  LIGHTPEN 

This  contract  required  the  delivery  of  15  lightpens.  Given  that  the  horizontal 
jitter  experienced  with  conventional  lightpens  would  detract  from  effectively  training 
long-range  precision  shooting,  an  effort  was  made  to  develop  an  improved  lightpen  -- 
one  which  would  reduce  horizontal  variability  from  two  pixels  to  one  pixel.  Futurity 
Technologies  submitted  a  bid  for  the  improved  lightpen  which  was  comparable  in  cost 
to  what  the  Army  has  been  paying  for  standard  lightpens.  The  15  improved  lightpens 
must  undergo  field  evaluation  to  determine  their  worth;  however,  they  have  been 
demonstrated  to  have  no  more  than  one  pixel  horizontal  variability.  In  any  case, 
during  general  use  they  appear  to  be  as  good  as  standard  lightpens  and  they 
represent  a  significant  step  in  the  development  of  smaller,  more  reliable  and  more 
accurate  lightpens  for  the  MACS  system.  As  part  of  their  development  effort,  Futurity 
Technologies  worked  with  one  of  our  programmers  to  redesign  the  setup  routine  used 
for  lightpen  calibration.  The  old  routine  was  a  Basic  program  which  did  not  take 
readings  as  fast  as  they  are  taken  during  the  firing  portions  of  the  program.  The  new 
setup  routine,  in  Assembler,  allows  the  lightpen  to  be  calibrated  with  the  same 
frequency  of  readings  as  the  firing  exercises.  This  allows  the  new  lightpen  to  be  more 
stable  but  this  new  setup  program  enhances  the  performance  of  all  MACS  lightpens. 


15  MACS  SYSTEMS 

This  contract  specifies  the  delivery  of  15  complete  MACS  systems.  However, 
rifles  and  telescopes  were  to  have  been  furnished  by  the  government  and  they  have 
not  been  provided. 

Initially,  it  was  envisioned  that  15  upper  receivers  and  15  telescopes  would  be 
provided  to  support  this  project.  However,  these  were  not  available  and  now  there 
appears  to  be  a  general  consensus  that  it  will  be  more  cost  effective  to  utilize  modified 
MACS  rifles  and  training  telescopes  described  above.  Also,  since  the  telescope 
decision  has  been  delayed,  it  seems  inappropriate  to  provide  rifles  or  telescopes  until 
it  is  known  what  telescope  design  the  Army  will  purchase.  The  possibility  also  exists 
that  the  Army  may  decide  not  to  buy  telescopes. 

Given  this  situation,  all  components  required  to  construct  15  MACS  systems 
(computer,  monitor,  lightpen,  trigger  switch,  wiring  harness)  are  available  at  TSC  for 


4 


assembly  as  soon  as  the.  telescope  decision  is  made  and  rifles  and  telescopes  are 
available  for  MACS  use.  The  specifications  required  for  assembly  of  a  low-cost  rifle 
and  telescope  are  also  available  at  TSC. 

It  should  be  noted  that  if  the  Army  decides  not  to  buy  telescopes,  the  15  MACS 
systems  and  software  may  be  used  with  iron  sights  as  an  advanced  marksmanship 
program. 


MACS  TELESCOPE  SOFTWARE 

The  programming  of  the  telescope  MACS  Commodore  cartridge  was  very 
difficult.  Using  a  programmer  who  was  new  to  MACS,  but  a  highly  recommended  and 
competent  programmer,  we  were  unable  to  produce  a  high-quality  program  after 
several  weeks  of  work.  The  current  Commodore  MACS  program  was  developed  over 
many  years,  first  in  Basic  and  then  Assembler  was  used  to  modify,  speed  up,  and 
enlarge  the  program.  Several  quick-fixes  have  been  incorporated  and  this  has 
resulted  in  a  program  which  is  very  difficult  to  maintain  and  programming  on  the 
Commodore  is  quite  archaic,  given  what  most  current  programmers  are  familiar  with. 

If  the  Commodore  system  should  be  retained,  all  programs  should  be  converted  to  a 
new  language,  probably  "C."  We  considered  this  for  the  current  program  but  decided 
it  was  too  high  risk,  given  the  limited  time  and  resources.  Also,  since  it  appears  that 
the  Commodore  is  being  phased  out  and  this  is  probably  the  last  MACS  program  to 
be  developed  on  Commodore,  it  appeared  reasonable  to  make  another  “fix"  to  the 
existing  Commodore  format.  Two  previous  Commodore  programmers,  who  are 
available  only  r»n  a  part-time  basis,  were  used  to  develop  the  Commodore  programs. 

Four  software  products  are  delivered  as  a  result  of  this  effort: 

Cartridge /Basic  Rifle  Marksmanship  with  Reticle  Option  -  This  is  the  current 
Basic  Rifle  Marksmanship  (BRM)  program,  with  two  exceptions:  the  set-up  routine  has 
been  replaced  with  a  routine  which  was  developed  to  enhance  adjustment  and 
performance  of  the  lightpen  and  an  option  is  provided  to  fire  the  program  with  iron 
sights  or  reticle.  If  a  ‘elescope  is  used  on  this  program,  all  replays  will  show  the  reticle 
instead  of  iron  sights.  This  cartridge  is  fully  compatible  with  existing  MACS  systems 
which  are  in  use  and  will  allow  soldiers  to  practice  with  the  telescope  while  seeing  their 
aiming  point  displayed  as  the  appropriate  reticle.  It  must  be  emphasized  that  the 
reticle  used  in  this  program  is  the  current  ELCAN  reticle  and  must  be  replaced  if  that 
reticle  is  not  selected  by  the  Army  or  is  modified  prior  to  acquisition.  Additionally,  this 
program  retains  the  words  associated  with  the  iron  sight,  e.g.,  leading  edge,  and  these 
words  must  be  modified  to  match  the  selected  reticle.  It  should  also  be  pointed  out 
that  the  ballistics  used  in  this  program  are  applicable  to  the  M16A1  with  a  250-meter 
battlesight  zero  and  Ml 93  ammunition.  While  this  program  will  be  very  useful  in 
allowing  soldiers  to  gain  familiarity  with  the  telescopes,  these  differences  should  be 
pointed  out  by  trainers. 
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Cartridge /Moving  Target  Training  with  Reticle  Option  -  This  program  has 
undergone  the  same  modifications  as  the  BRM  program  discussed  above. 

Cartridge /infantry  Rifle  Marksmanship  (Telescoped  Commodore  Program  --  This 
is  a  unique  telescope  program  developed  for  the  Commodore  computer.  Given  the 
limitations  of  Commodore  memory,  it  addresses  only  long-range  targets,  wind,  long- 
range  moving  targets,  and  firing  situations  which  require  simultaneous  adjustment  for 
wind  and  movement.  The  detailed  training  material  needed  for  development  of  the 
Trainer’s  Guide  to  support  this  program  is  contained  in  the  following  discussion  of  the 
programmer’s  packet. 

Programmer’s  Packet /Infantry  Rifle  Marksmanship  (Telescoped  Nintendo 
Program  -  The  130-page  programmer’s  packet  at  Appendix  A  is  the  full  MACS 
program  developed  to  improve  soldier’s  shooting  skills  with  the  scope  rifle.  This  may 
be  programmed  by  Sculptured  Software  but  not  associated  with  this  contract  effort. 
The  remainder  of  this  section  is  keyed  to  the  Infantry  Rifle  Marksmanship  (Telescope) 
Nintendo  Program. 

As  with  all  other  aspects  of  this  effort,  the  software  cannot  be  finalized  until  a 
telescope  and  reticle  have  been  selected.  The  three  reticles  currently  under 
consideration  by  the  Army  are  shown  at  Appendix  A,  page  3.  As  an  integral  part  of 
our  training  development  effort  associated  with  this  program,  we  designed  a  reticle 
which  we  believe  will  greatly  enhance  the  rifleman’s  performance.  This  reticle  has 
been  presented  to  the  Infantry  School  for  consideration  but  it  is  not  used  in  the  MACS 
program  because  the  Army  decision  makers  have  indicated  a  preference  for  a  circle 
and  inverted  V.  Accordingly,  the  ELCAN  reticle  is  used  throughout  the  MACS 
program,  along  with  the  option  of  the  iron  sight.  However,  to  assist  in  reticle  selection 
and  to  promote  discussion  which  may  result  in  selection  of  the  best  reticle  for  the 
soldier,  the  ARI  reticle  is  used  throughout  this  paper.  Again,  it  is  important  to  note  that 
when  a  final  reticle  has  been  selected  it  must  be  represented  in  this  program  and 
several  word  changes  must  occur  as  lead  rules,  hold  off,  etc.  are  discussed.  In 
recognition  of  this  requirement,  the  program  has  been  designed  so  reticle  replacement 
will  be  a  relatively  easy  fix. 

This  program  is  designed  to  be  fired  with  telescope  or  iron  sights,  so  it  is  fully 
appropriate  as  a  training  tool  for  Infantry  Rifle  Marksmanship  or  other  advanced 
marksmanship  training  with  the  M16A2  rifle,  the  M16A3  with  iron  sights,  or  the  M16A3 
with  telescope.  A  replica  M16A1  MACS  rifle  may  be  used,  but  the  soldier  should 
understand  that  the  MACS  program  represents  M16A2  ballistics. 

Training  developers  and  programmers  should  know  that  the  Moving  Target 
cartridge  was  developed  subsequent  to  the  Basic  Rifle  Marksmanship  cartridge  and  as 
questions  arise  concerning  the  commonality  of  procedures  between  the  current 
program  and  either  of  these  two  programs,  priority  should  be  given  to  the  Moving 
Target  Program. 
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The  zero  routine  has  been  modified  to  force  the  soldier  toward  an  excellent 
zero.  To  prevent  this  from  being  a  stopper,  after  six  attempts,  the  soldier  may  elect  to 
advance  with  the  last  zero  fired. 

Level  1  is  a  review  of  the  BRM  cartridge.  Given  the  training  level  of  most 
soldiers,  this  condensed  version  of  BRM  provides  a  needed  refresher  of  shooting 
fundamentals.  Soldiers  who  have  recently  completed  firing  the  standard  BRM 
cartridge  may  skip  this  level.  Note  that  the  ballistic  information  on  page  1 1  of 
Appendix  A  is  applicable  to  the  M16A2  rifle  with  a  300-meter  zero.  If  the  center  of  the 
selected  telescope  (line  of  sight)  is  more  than  2.6  inches  above  rifle  boreline,  or  if  a 
sight  setting  other  than  300  rr.eters  is  used  for  battlesight,  these  data  must  be 
changed  accordingly. 

Level  2  is  a  condensed  version  of  the  current  Moving  Target  cartridge.  Again,  it 
will  be  beneficial  for  soldiers  unless  they  have  recently  fired  the  Moving  Target 
cartridge,  in  which  case  they  may  want  to  skip  this  level.  The  reticle,  when  selected,  is 
used  for  all  demonstration  and  replay.  Note  that  this  paper  provides  the  words  which 
are  appropriate  for  the  iron  sight,  the  ELCAN  reticle,  or  the  ARI  reticle.  The  words  will 
need  to  be  adjusted  to  match  the  selected  reticle  and  appropriate  holdoff  and  lead 
rules. 


Level  3  introduces  the  soldier  to  long-range  shooting.  The  Army  is  currently 
exploring  ways  to  improve  ability  to  engage  targets  at  extended  ranges  (e.g.,  to  550 
meters).  In  this  MACS  program  targets  are  displayed  at  ranges  from  300  to  800 
meters  in  100-meter  increments.  Additionally,  since  the  maximum  effective  range  of 
the  rifle  is  listed  as  550  meters,  a  550-meter  target  is  included.  While  the  Army  has  no 
established  standards  for  extended  range  targets,  the  MACS  criteria  were  established 
based  on  previous  firing  data,  current  observations,  and  our  best  judgement.  The 
standards  and  ranges  may  require  adjustment  after  soldiers  have  an  opportunity  to 
train  and  be  evaluated  using  the  new  telescope. 

Shooting  at  long  range  is  a  much  more  difficult  task  than  shooting  at  short 
range,  even  though  the  fundamentals  are  the  same.  If  a  200-meter  target  is  missed,  it 
is  safe  to  assume  that  shooting  fundamentals  were  not  properly  applied.  However,  the 
soldier  may  apply  shooting  fundamentals  perfectly  and  miss  a  500-meter  target.  This 
may  be  due  to  inherent  inaccuracies  of  the  rifle  or  ammunition,  effects  of  wind,  an 
improper  range  setting  on  the  sight,  an  error  in  the  estimated  range  to  the  target,  a 
less-than-perfect  zero,  or  several  other  factors.  This  level  eliminates  all  of  those 
variables  and  assumes  a  perfect  zero  with  the  sight  set  at  the  precise  range  to  the 
target  under  no  wind  conditions.  If  fundamentals  are  applied  perfectly,  the  bullet  will 
be  displaced  from  target  center  only  by  the  inherent  error  in  the  lightpen  and  the 
MACS  system.  Any  MACS  system  which  is  properly  adjusted  and  in  good  working 
order  will  be  more  accurate  than  the  typical  rifle  system.  Accordingly,  the  purpose  of 
the  initial  portion  of  this  level  is  to  provide  practice  on  the  very  careful  application  of 
fundamentals  required  to  hit  distant  targets  under  ideal  conditions. 
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When  the  standard  is  not  met  for  a  particular  range,  the  soldier  is  told  to  work 
on  the  fundamental  for  which  he  received  the  lowest  rating  during  the  engagement  of 
the  five  targets.  All  fundamentals  which  are  rated  average  or  below  will  be  shown. 

Sometimes  it  may  be  appropriate  for  weak  shooters  who  cannot  meet  a 
particular  standard  to  advance  through  the  program,  hence  at  the  end  of  each  range, 
the  soldier  may  elect  the  option  of  advancing  to  the  next  segment  of  the  program. 
Trainers  should  provide  additional  guidance  based  upon  their  evaluation  of  the 
soldier’s  ability  and  shooting  problems. 

Soldiers  should  understand  that  the  objective  of  suppressive  fire  is  to  come  as 
close  to  targets  as  possible  and  that  the  failure  to  hit  targets  at  700  and  800  meters  is 
normal,  given  the  many  variables  and  the  very  small  visual  angle  represented  by  a 
single  target  at  these  ranges. 

At  screen  3-47  of  Appendix  A  the  point  is  made  that  sights  should  always 
remain  at  battlesight  zero,  300  meters,  unless  a  specific  target  is  being  engaged.  The 
following  firing  exercises  are  intended  to  familiarize  the  soldier  with  the  amount  of  hold 
off  required  to  hit  distant  targets  while  sights  remain  on  the  battlesight  setting. 

Note  that  this  MACS  program  has  been  developed  under  the  assumption  that 
sight  changes  for  various  ranges  will  always  be  made  electronically  and  that  the  sights 
on  the  MACS  rifle  will  not  be  physically  moved.  If  it  is  considered  desirable  to  have 
the  soldiers  make  physical  sight  changes  on  the  MACS  rifle,  that  is  an  option  which 
could  be  incorporated  after  a  sight  system  has  been  selected  and  evaluated  for  this 
application  on  MACS.  The  training  telescope  discussed  earlier  does  not  incorporate 
the  capability  of  moving  sights.  We  believe  that  some  problems  could  be  experienced 
among  various  MACS  systems  due  to  the  wide  variety  of  MACS  rifles  which  are  in  use. 
Additionally,  a  MACS  sight  which  was  adjustable  would  have  to  be  as  rugged  and 
accurate  as  the  actual  sight,  increasing  cost  and  complexity  of  the  system.  Part  of  our 
consideration  for  this  approach  is  that  the  adjustment  of  the  sight  is  a  relatively  simple 
task  which  the  soldier  can  practice  on  his  actual  rifle  in  a  non-firing  environment. 

Since  the  maximum  effective  range  of  the  M16A3  is  550  meters  and  no 
telescope  candidate  or  the  iron  sights  have  a  setting  for  550  meters,  the  last  targets 
on  this  level  provide  practice  in  shooting  a  target  at  550  meters  --  with  both  a  500 
meter  setting  and  a  600  meter  setting. 

Level  4  introduces  the  soldier  to  moving  targets  at  long  range.  The  current 
moving  target  range  on  Fort  Banning  has  moving  targets  at  a  maximum  range  of  185 
meters.  These  ranges  are  represented  in  Level  2  of  this  program.  However,  these 
targets  on  the  defense  test  range  were  based  on  a  threat  analysis  which  gave  high 
priority  to  close-in  targets  and  failed  to  identify  any  significant  requirements  beyond 
300  meters.  The  current  effort  with  the  telescope  promotes  attempts  to  engage 
stationary  targets  out  to  ranges  of  550-600  meters  and  possible  suppressive  fire  at 
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ranges  to  800  meters.  If  this  is  deemed  to  be  a  suitable  employment  for  the  M16A3 
rifle,  it  appears  very  unlikely  that  we  would  start  engaging  stationary  personnel  targets 
at  ranges  of  600  to  800  meters  but  not  engage  any  moving  personnel  targets  until 
they  reach  a  range  of  185  meters.  Accordingly,  this  level  establishes  lead  rules  and 
provides  practice  in  the  engagement  of  moving  targets  to  ranges  of  300  meters. 

Given  that  the  hit  probability  against  stationary  targets  at  ranges  out  to  500  and  600 
meters  will  be  relatively  low  under  conditions  of  combat,  one  could  make  the  case, 
given  the  many  variables  involved,  that  the  hit  rate  against  moving  targets  at  these 
ranges  may  not  represent  a  significant  additional  degradation.  However,  300  meters 
was  selected  as  the  maximum  range  for  this  program  because  the  probability  of  the 
Army  committing  resources  to  conduct  effective  training  against  moving  targets 
beyon'  this  range  is  considered  highly  unlikely. 

The  single  lead  rule  was  developed  by  ARI  to  simplify  the  engagement  of 
moving  targets;  however,  this  rule  must  be  expanded  to  hit  fast-moving  targets  at 
extended  ranges.  Given  the  many  variables,  there  is  no  simple  set  of  rules  which  will 
hit  target  center  at  all  possible  speeds  and  ail  possible  ranges.  The  single  lead  rule  is 
established  by  placing  the  trailing  edge  of  the  front  sight  post  at  target  center; 
therefore,  this  amount  of  lead  is  equal  to  one-half  the  perceived  width  of  the  front  sight 
post.  Referring  to  this  as  one  lead,  two  leads  are  equal  to  the  perceived  width  of  the 
front  sight  post  and  three  leads  are  equal  to  one  and  one-half  times  the  perceived 
width  of  the  front  sight  post.  The  ARI  sight  retide  has  hash  marks  which  equate  to 
these  leads  but  the  ELCAN  and  other  sights  under  evaluation  do  not  have  lead  marks 
at  this  time.  When  a  final  retide  is  selected,  appropriate  adjustments  must  be  made  to 
this  program  and  to  the  aiming  rule  for  moving  targets.  The  following  rules  have  been 
established  as  a  memory  aid  to  assist  soldiers  in  the  engagement  of  long-range 
moving  targets: 

•  Use  the  single  lead  rule  (one  lead)  for  all  targets  within  125  meters. 

•  For  targets  beyond  125  meters,  use  the  following: 

-  walking,  one  lead 

-  jogging,  two  leads 

-  running,  three  leads 

This  memory  aid  should  be  easy  to  remember  and  it  will  provide  good  hits 
on  the  majority  of  moving  targets  encountered  on  the  battlefield.  The  scale  of 
targets  and  ballistics  used  in  this  program  are  very  accurate,  so  when  a  soldier 
can  fire  a  good  score  on  this  moving  target  section  he  will  have  greatly 
improved  his  ability  to  hit  moving  targets  on  the  battlefield. 
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Level  5  addresses  wind,  a  very  important  factor  in  long-range  shooting.  The 
current  Army  policy  is  to  estaolish  a  no-wind  zero  on  the  rifle  and  use  hold  off  to 
compensate  for  the  effects  of  wind.  A  memory  aid  has  been  developed  to  assist 
soldiers  in  determine  how  much  to  hold  off.  The  rule:  1,5,  1,  2,  3,  5  is  based  upon 
the  effects  of  a  10  mile  per  hour,  full  value  wind.  The  numbers  mean  that  the  effects 
of  a  10  mile-per-hour  wind  are  1  inch  at  100  meters,  5  inches  at  200  meters,  1  foot  at 
300  meters,  2  feet  at  400  meters,  3  feet  at  500  meters,  and  5  feet  at  600  meters.  A  10 
mile-per-hour  wind  is  a  relatively  common  wind,  and  knowing  that  the  effects  of  wind 
are  uniform  in  relation  to  speed,  e.g.,  a  5  mile-per-hour  wind  moves  the  bullet  half  as 
far  at  each  range  and  a  20  mile-per-hour  wind  moves  the  bullet  twice  as  far  at  each 
range,  the  soldier  can  get  a  relatively  good  idea  how  much  to  hold  off  under  various 
wind  conditions  if  he  just  remembers  1,5,  1 ,  2,  3,  5. 

The  Marksmanship  Field  Manual,  FM  23-9,  provides  a  discussion  on  wind 
measurement  using  the  flag  method,  the  pointing  method,  and  the  observation 
method.  This  MACS  program  incorporates  another  cue  which  may  be  present  on  the 
battlefield,  a  rising  column  of  smoke. 

This  program  accurately  reflects  the  amount  of  bullet  displacement  caused  by 
various  winds.  Of  course,  the  soldier  will  never  have  an  accurate  measure  of  wind  on 
the  battlefield  and  the  effects  of  wind  will  seldom  be  uniform  between  the  firing  position 
and  the  target  area.  While  this  MACS  program  is  essential  for  learning  how  to 
compensate  for  the  effects  of  wind,  it  is  no  substitute  for  rifle  practice  under  various 
wind  conditions  with  appropriate  feedback. 

The  5-shot  replay  at  the  end  of  each  range  allows  the  soldier  to  reflect  on  his 
performance  for  each  shot  while  he  sees  the  wind  direction  and  speed  for  that  shot. 
Note  that  the  memory  aid  is  used  throughout  this  level  to  promote  understanding  and 
encourage  its  use. 

Level  6  puts  it  all  together.  With  rifle  sights  remaining  on  battlesight  zero, 
stationary  and  moving  targets  are  engaged  at  ranges  from  75  to  400  meters  under 
various  wind  conditions. 

The  individual  target  replay  shows  the  aiming  point  necessary  to  hit  target 
center  when  only  one  factor  is  considered.  The  aiming  points  needed  to  allow  for 
range,  wind,  and  target  movement  are  shown  individually  as  well  as  the  correct  aiming 
point  which  properly  integrates  these  three  factors.  The  soldier’s  aiming  point  is  also 
shown  for  each  target. 

Hold  off  for  range  is  not  affected  by  wind  or  target  movement,  so  it  remains  a 
constant.  It  will  be  noted  that  when  wind  and  target  movement  are  in  opposite 
directions,  the  hold  off  required  will  be  additive  and  when  they  are  in  the  same 
direction,  one  will  compensate  the  other  to  some  degree.  In  an  actual  environment, 
the  soldier  should  use  what  holdoff  is  necessary  to  compensate  for  wind  -  it’s  always 
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in  the  same  direction  regardless  of  target  movement  and  then  lead  the  target  the 
appropriate  amount  from  the  wind  holdoff  point.  While  this  can  appear  to  be  a  very 
complicated  exercise,  these  are  factors  which  must  be  mastered  to  be  an  effective 
battlefield  marksman. 


CONCLUSION 

Given  that  an  Army  decision  on  telescope  selection  has  been  delayed  beyond 
the  time  allotted  for  this  contract  effort,  this  Research  Note  provides  information  and 
guidance  which  will  assist  in  finalizing  MACS  software,  MACS  hardware,  and 
marksmanship  training  materials  when  final  telescope  decisions  are  made. 
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APPENDIX  A 

PROGRAMMER’S  PACKET 


MACS  TELESCOPE  PROGRAM  SEQUENCE 


SCREENS 


‘Pull  trigger  to  begin' 


OR  TRFARTRYT51FCE ITORKSWANSHI 


This  paper  provides  general  guidance 
to  programmers  for  the  Infantry  Rifle 
Marksmanship  (Telescope)  Program. 
The  program  is  designed  to  support 
training  with  the  M16A3  rifle  (Ml  6A2 
with  telescope). 


This  MACS  Program 
may  be  fired  with 
telescope  or  iron 
sights  and  provides 
instruction  and 
practice  on  Ml 6 
combat  skills. 

(Pull  Trigger  to  Continue) 


INFANTRY  RIFLE  MARKSMANSHIP 
PROGRAM 

•  -  Zeroing 
Levels 

1  -  Fundamentals  -  Stationary  Targets 

2  -  Fundamentals  -  Moving  Target 

3  -  Long  Range  Stationary 

4  -  Long  Range  Movers 

5  -  Wind  Effects 

6-  Battlefield  Practice- 

(Pull  Trigger  to  Continue) 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991 


Page  1 


0-4 


This  program  may  be 
fired  with  telescope 
or  iron  sights. 


Select  the  one  you  want. 


Selection  will  blink  when  rifle  is 
pointed  at  it. 


You  have  selected  to 
fire  the  program 
using  (iron  sights)  or 
(a  telescope). 

Is  this  correct? 


NOTE:  Visual  of  iron  or  reticle.  If 
“NO”  is  selected,  return  to  0-4. 


0-5 


NOTE:  The  M16A2/M16A3  iron  sight  and  the  M16A3 
reticle  will  be  used  on  this  program.  However,  we  will  not 
know  which  reticle  the  Army  has  selected  until  this 
program  has  been  completed.  The  three  reticles  in 
scopes  currently  being  tested  are  shown  at  Page  3,  as 
they  will  appear  on  a  zeroing  target  at  25  meters.  At  the 
center  of  Page  4  is  an  ARI  reticle  which  has  been  ap¬ 
proved  by  Dr.  Smith.  Note  that  this  is  a  modification  of 
the  reticle  used  in  the  1 5  July  edition  of  this  paper.  The 
earlier  reticle  remains  in  some  parts  of  this  paper,  but  will 
not  appear  on  the  MACS  screen.  Given  that  the  reticle 
decision  remains  somewhat  open  and  that  we  must  be 
able  to  substitute  the  final  reticle  as  a  last  minute  fix,  use 
the  ELCAN  reticle  and  the  A2/A3  iron  sight  in  the  primary 
program.  This  will  allow  the  aiming  point  to  always  be  the 
same  for  the  center  tip  of  the  front  sight  post  or  the  tip  of 
the  inverted  “V.”  The  aiming  point  for  the  ARI  reticle  will 
be  different  because  it  is  based  on  a  250-meter  battle- 
sight  zero  and  no  sight  adjustment  is  required  to  engage 
targets  at  range.  The  initial  MACS  program  will  use  the 
rule  shown  at  Page  4.  At  Page  5  the  iron  sight  and  both 
reticles  are  shown  the  actual  size  that  they  should  appear 
on  the  MACS  screen. 


52.4  cm 


33.6  cm 


4i 


--  49  cm  - 


86  cm 
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Graphic  of 
300-m  target 
showing 
center  mass 
spot.  The 
same  300- 
meter  zero 
will  be  used 
for  iron  and 
scope.  The 
actual  target 
size  is 
49x86  cm, 
with  center- 
of-mass 
33.6  cm 
from  the 
bottom. 


A-2 
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NOTE:  Since  hold-off  and  lead 
rules  do  not  exist  for  the  ELCAN 
or  any  of  the  reticles  under 
consideration,  and  since  our 
initial  efforts  did  not  result  in 
rules  appropriate  for  soldiers, 
invisible  lead  points  have  been 
established  on  the  ELCAN  which 
equate  to  the  lead  marks  on  the 
ARI  reticle.  These  invisible 
points  will  not  be  used  on  the 
MACS  screen  —  just  used  as  a 
guide  in  placing  the  sight.  The 
two  reticles  and  sight  post  on 
this  page  are  on  the  same  scale. 
For  the  ELCAN,  note  that  the 
bottom  of  the  inverted  "V" 
represents  one  lead  and  is  about 
the  width  of  the  sight  post 
(large  arrows).  The  second  lead 
(small  arrows)  is  about  half  the 
distance  to  the  outer  circle  and 
the  outer  circle  will  serve  as 
the  third  lead  point. 


NOTE:  This  initial  MACS  program 
may  be  used  as  a  doctrine 
development  vehicle,  and  will 
hopefully  result  in  good 
hold-off /lead  rules  or  reticle 
modification. 
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NOTE : 

ARI  reticle, 

M16A2/3 
front  sight 
post,  and 
ELCAN  reticle, 
scaled  to  the 

size  they  - iH_t-+ 

should  appear  j 

on  the  MACS 

screen.  j 


0-6 


ASSUME  A 
SUPPORTED 
POSITION 


"Pull  trigger  for  targets"  in 
RED  for  all  screens  when  the 
next  screen  is  a  firing  re¬ 
quirement. 


Pull  trigger  for  targets 


NOTE:  Previous  zero  targets 
are  scaled  for  250  meters.  This 
one  is  scaled  for  300  meters. 


Graphic  scene  of  range  -  3  tar¬ 
gets  presented  -  one  at  a  time. 
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0-8 


Graphic  of  target  showing  the 
spot  locations  of  the  three 
shots,  now  centered  around 
the  center  of  mass. 

NOTE:  No  attempt  is  being  made 
to  assign  the  actual  sequence 
number  to  each  screen. 

NOTE:  For  “Excellent”  shot 
groups,  the  next  screen  is  1-1. 


NOTE:  Force  the  shooter  to 
try  for  an  “Excellent”  shot 
group,  but  after  the  third 
unsuccessful  attempt,  show 
screen  0-1 0. 


NOTE:  Following  the  evalu¬ 
ation  of  a  good  or  excellent 
group,  screen 
1-1  will  be  shown. 

If  a  good  or  excellent  group  is 
not  fired  after  a  total  of  6 
groups,  show  0-1 1  after  each 
group. 
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0-11 


Shot  group  average. 
Would  you  like 
to  try  for  a  $0. 
better  zero? 


NOTE:  Repeat  this  screen 
until  a  good  or  excellent  group 
is  obtained  or  “no”  is  selected. 
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NOTE:  Many  screens  can  be  lifted 
directly  from  BRM. 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991 


PageS 


NOTE:  Targets  shown  actual  size 
hey  will  appear  on  MACS  screen. 
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1-4 


Targets  are  untimed 
Standard:  Hit  2  of  2 
at  each  distance 

ASSUME  A 
SUPPORTED 
POSITION 


Pull  trigger  for  targets 


1-6  to 
1-31 
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FEEDBACK  SCREEN  SEQUENCE 


STEADY  POS  GOOD 

AIMING  GOOD 

BREATH  CON.  OK 

TRIGGER  SO.  AVERAGE 


NOTE:  For  replay,  show  the  correct  sight  placement 
below  target  center  and  show  the  bullet  above  point 
of  aim  as  follows: 

50  M  -  3.5  cm 
100  M- 11.0  cm 
150  M- 15.0  cm 
200  M- 14.7  cm 
250  M-  9.9  cm 
300  M  -  Same 


STEADY  POS 
AIMING 
BREATH  CON. 
TRIGGER  SQ 
SHOT  LOC 


GOOD 

GOOD 

OK 

AVERAGE 

AVERAGE 


STEADY  POS 

GOOO  1 

AIMING 

GOOD 

BREATH  CON. 

OK 

TRIGGER  SQ 

AVERAGE 

SHOT  LOC 

AVERAGE 

Detailed  Feedback  provided  -  (use  iron  sights  or  the  appropriate  reticle) 
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-  and  a 
second 
target, 
followed  by 
the  summary 
and  a  2- 
target 
summary 
screen. 


If  a  target  is  missed  -- 


You  did  not  meet 
the  standard. 
Prepare  to  retire 


When  standard  is  met  - 


Standard  met 
Continue. 
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Stationary  Target 
Evaluation  Exercise 

20  Timed  Targets 
20  Shots 

Shot  Location  for  Misses  Only 
Standard:  Hit  15  of  20 
(Pull  trigger  to  continue) 


1-33 


ASSUME  A 
SUPPORTED 
POSITION 


Pull  trigger  for  targets 


NOTE:  Display  3  each  of  50, 
100, 150,  and  200-meter 
targets  and  4  each  of  250  and 
300-meter  targets  in  a  ran¬ 
dom  fashion.  Adjust  expo¬ 
sure  times  to  about  2,  3,  3,  4, 
5,  &  6  seconds  for  1 0  single 
exposures  and  add  times 
minus  25%  for  double  expo¬ 
sures. 
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1-51  to  1-56 


NOTE:  Repeat  this  screen  for  1 00, 
150, 200,  250,  and  300  meters. 


1-57 


Stationary  Target 
Evaluation  Exercise 

Standard:  Hit  15  of  20 

Your  Score:  16  of  20 

(Pull  trigger  to  continue) 
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1-58 


OR 


You  did  not  meet 
the  standard 
Prepare  to  retire. 


2-1 


LEVEL 

2 

Fundamentals  -  Moving 
Targets 
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2-1 


LEVEL 

2 


Fundamentals  -  Moving 
Targets 


(Pull  trigger  to  continue) 


target  ranges 
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A-16 


2-2 


NOTE:  Many  of  these  screens  are 
a  direct  lift  from  the  moving  target 
program. 


Graphic  showing  a  miss  when 
aiming  center  mass 
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To  simplify  target  leads  put  the  trail¬ 
ing  tip  of  the  front  sight  post  at  center 
of  mass.  This  is  the  SINGLE  LEAD  RulE. 


NOTE:  When  different  words  are  needed 
for  iron  and  retides  they  will  always  be  in 
this  sequence:  (iron)  or  (ELCAN  reticle)  or 
(ARI  reticle). 

Graphic  defining  center  of  mass,  and 
(trailing  tip  of  the  front  sight  post)  or  (first 
lead)  or  (trailing  first  hash  mark;  and  then 
showing  the  proper  single  lead  rule  sight 
placement. 


Notice  how  the  single  lead  rule  works 
automatically  as  the  target  gets 
smaller  (is  farther  and  farther  away). 


Graphic  of  60m,  125m,  and  185m 
targets  showing  how  the  single  lead  rule 
advances  the  center  of  the  sight  farther 
and  farther  forward  on  the  target 


Two  ways  to  engage 
moving  targets  are 
tracking  &  trapping. 

You  will  get  to  try 
both  methods  to  see 
how  they  work. 

(Pull  trigger  to  continue) 
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To  track,  get  the  correct  lead  and  move  your 
ride  with  the  target  as  you 
squeeze  the  trigger. 


This  is  a  track. 

75  meters 
3  mph  lateral  speed 


(Pull  trigger  to  continue) 


Graphic  showing  a  proper  smooth 
tracking  sequence 


2-9 


Fundamentals  for 
Tracking  , 
Movinq^feygets 

‘Smooth  frdfck 
‘Lead  * 

‘Breath  Control 
‘Trigger  Squeeze 


(Pull  trigger  to  continue) 


2-10 


5  targets 

Feedback  after  each 
shot 

Standard: 
Smooth  track  and 
proper  lead  on 
3  of  5  targets 


Pull  trigger  for  targets 
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1, 

15 


Five  75-meter  targets  moving  at  3 
mph  from  left  to  right  with  replay  after 
each  shot. 


Summary  screen  showing  5  shots. 

NOTE:  Beginning  here  and 
wherever  summary  screens  are 
given,  the  results  should  be 
separated  by  direction  of  target 
movement,  wind  direction,  and 
combinations  of  these  (if  any)  so 
mistake  trends  can  be  more  clearly 
seen  by  the  shooter. 


Summary 
Standard:  Good  or 
Excellent  Track  and 
Lead  on  3  of  5 
targets 
Your  Score: 
Smooth  Track  -  4  of  5 
Lead  -  3  of  5 

(Pull  trigger  to  continue) 
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2-18 


On  the  last  target 
you  trapped.  Try  to 
track  every  target 
for  the  rest  of  this 
practice  exercise. 

Pull  trigger  for  targets 


NOTE:  If  at  any  time  the  person  does 
not  track  (traps  instead),  give  this 
screen. 


NOTE:  When  this  occurs,  cycle  back  to 
the  same  target. 


2-19 


If  the  standard  is  not  met,  display  this 
screen: 


You  did  not  meet 
the  standard. 
Prepare  to  retire. 

(Pull  Trigger  to  Continue.) 
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Following  2-19.,  provide  this  screen  and 
then  repeat  the  five  targets. 

(trailing  tip  of  the  front  sight  post)  or 
(first  lead)  or  (trailing  first  hash  mark). 


2-21 


Graphic  howing  a  proper  trap  se¬ 
quence 
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2-23 


5  targets 

Feedback  after  each 
shot. 
Standard: 
Apply  proper  trap 
lead  for  3  of 
5  targets 


Pull  trigger  for  targets. 


2-24 


Five  75-meter  targets  moving  at  3  mph 
from  right  to  left,  with  replay  after  each 


STEADY  POS 

EXCELLENT 

LEAD 

GOOD  ! 

BREATH  CON. 

OK  [ 

TRIGGER  PULL 

GOOD 

2-25 


,Your  5  shots 
75  meters 


(Pull  trigger  to  continue) 


> 


Target  with  five  shots.  (2-16.) 
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2-26 


Summary 

Standard:  Good  or 
Excellent  lead  on 
3  of  5  targets. 
Your  score:  3  of  5 


Following  the  summary,  if  a  per¬ 
son  has  not  met  the  standard, 
display  2-27. 


(Pull  trigger  to  continue) 


2-27 


You  did  not  meet 
the  standard. 
Prepare  to  refire. 


(Pull  Trigger  to  Continue.) 

r 


2-28 


To  trap,  aim  ahead 
and  wait  for  target 
center  mass  to  reach 
the  nearest  edge  of 
the  front  sight  post. 

Pull  trigger  for  targets 


(nearest  edge  of  the  front 
sight  post)  or  (first  lead)  or 
(nearest  hash  mark  before 
center). 
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2-29 


On  the  last  target 
you  tracked.  Try  to 
trap  every  target 
for  the  rest  of  this 
practice  exercise. 

Pull  trigger  for  targets 


NOTE:  If  at  any  time  the 
person  does  not  trap  (tracks 
instead),  give  this  screen: 

NOTE:  Cycle  back  to  the 
same  target. 


2-30 


For  the  remainder 
of  this  program 
you  may  either  track 
or  trap  targets. 

In  harder  exercises 
many  shooters  find 
it  works  best  to  mix 
use  of  both  methods. 

(Pull  trigger  to  continue) 


2-31 


21  targets 

Feedback  after  each 
shot 

Standard: 

Hit  2  of  3  targets 
at  each  range  and  speed. 


Pull  trigger  for  targets. 


NOTE:  21  target  presentation 


Bangs 

60 

75 

125 

185 


Direction 

LtoR 

RtoL 

LtoR 

RtoL 


Speed 
S,  M,F 
F 

S  F 
M 


$  Total 
9 
3 
6 

21 
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Graphic  scene  and  moving  target  presen¬ 
tation  of  21  targets  with  playback. 

After  each  three  shots,  this  summary  is 
shown. 
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2-52 


SUMMARY:  21-TARGET  EXERCISE 

NUMBER  OF  TARGETS  TRACKED  -  10 

SMTH  TRACK 

GOOD 

LEAD 

GOOD 

BREATH  CON 

OK 

TRIGGER  SO 

GOOD 

SHOT  LOC 

GOOD 

NUMBER  OF  TARGETS  TRAPPED  -  6 

STEADY  POS 

EXCELLENT 

LEAD 

BELOW  AVERAGE 

BREATH  CON 

OK 

TRIG  PULL 

GOOD 

SHOT  LOCATION 

BELOV.'  AVERAGE 

(Pull  trigger  to  continue) 

2-53 


20  timed  targets. 

20  shots. 
Shot  location  for 
misses  only. 

Standard: 

Hit  4/5  stationary 
Hit  11/15  moving 


Pull  trigger  for  targets. 


NOTE:  20  target  presentation 


Range 

it 

ExplTtme 

Speed 

50S 

1 

2  sec 

60M 

4 

S.  M.  F.  F 

75M 

4 

M,  M,  F,  F 

100S 

1 

3  sec 

125M 

4 

S.  M.  F.  F 

150S 

1 

3  sec 

185M 

3 

S,  M.M 

250S 

1 

4  sec 

300S 

1 

5  sec 

'Expose  while  a  target  is  moving  -  leave  up  for 
this  time  -  after  the  moving  target  is  gone. 
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Graphic  scene  with  stationary  and 
moving  target  presentation  sequence  - 
-  Level  2. 

NOTE:  OUT  OF  AMMO  appears 
when  shot  allowance  is  expended. 


Upon  completion  of  the  scenario, 
this  screen  is  shown. 


NOTE:  Failure  to  qualify  requires  a 
complete  scenario  refire,  shows  the 
word  UNQUALIFIED  and  gives  the 
following  screen: 
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3-3 


Scooting  at  long 
ranges  a  much  more 
difficult  task  than 
shooting  at  short 
range. 


(Pull  trigger  to  continue) 


3-4 


If  you  miss  a  200  M 
target,  vou  did 
something  wrong.  If 
you  miss  a  500  M 
target,  the  cause  may 
be  the  rifle,  ammo, 
wind,  sight  setting, 
other  factors,  or 
you. 

(Pull  trigger  to  continue) 


Shooting 

fundamentals  are  the 
same  for  long  range 
targets  as  they  are 
for  short  range 
targets,  but  you 
must  apply  the 
fundamentals  with 
more  care  to  hit 
long  range  targets. 

(Pull  trigger  to  continue) 
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Knowing  the  distance 
to  targets  at  long 
range  is  important. 
Sights  and  targets 
in  this  program  are 
scaled  accurately. 
Note  the  size  of  the 
sight  and  target  at 
all  ranges. 

(Pull  trigger  to  continue) 


3-7 


‘Targets  are  untimed. 
‘Rifle  Sights:  Setting 
shown  for  each  exercise. 
‘No  wind. 

‘Fire  from  a  supported 
position. 


(Pull  trigger  to  continue) 


3-8 


‘Target  Range:  300  Meters 
‘Rifle  Sights  Set  at  300 
Meters 

‘Standard:  Hit  4  of  5 


Pull  trigger  for  turgets 
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3-9 


Scene  with  300  M  target. 


3-10 


STEADY POS  GOOD 

AIMING  GOOD 

BREATH  CON.  OK 

TRIGGER  SQ  AVERAGE 

SHOTLOC  AVERAGE 


Graphic  of  target  with  correct  sight 
and  your  sight 
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NOTE:  Make  the  criterion  for  EXCELLENT  and  GOOD  tighter  -  by  about  40%.  Repeat  3-9 
and  3-10  four  times. 
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11 


SUMMARY: 

300  M 

STEADY  POS 

GOOD 

AIMING 

AVERAGE 

BREATH  CON. 

OK 

TRIGGER  SQ 

AVERAGE 

SHOT  LOC 

AVERAGE 

(Pull  trigger  to  continue) 

12 


Your  5  shots 

300  meters 

(Pull  trigger  to  continue) 
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3-13 


You  did  not  meet 
the  standard. 

Prepare  to  retire. 

‘Work  on  Steady  Position 

Puli  trigger  for  targets 


NOTE:  *The  lowest  rating  --  Steady 
Position,  Aiming,  or  Trigger 
Squeeze.  Show  all  which  are 
"average"  or  below. 


NOTE:  After  the  third  set  of  5  targets,  show  the  following.: 


3-14 


You  did  not  meet 
the  standard. 


You  need  to  work  on 
Trigger  Squeeze 


Use  this  procedure  on  most  of  the  remaining  exercises. 
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‘Target  Range:  400  Meters 
‘Rifle  Sights  Set  at  400 
Meters 

‘Standard:  Hit  3  of  5 


Pull  trigger  for  targets 


16 

3-23 


(400  Meters) 

(Same  as  300  Meters) 
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3-24 


‘Target  Range:  500 "Meters 
‘Rifle  Sights  Set  at  500 
Meters 

‘Standard:  Hit  2  of  5 


Pull  trigger  for  targets 


3-25 
to  3-31 


(500  Meters) 

(Same  as  300  Meters) 
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‘Target  Range:  600  Meters 
‘Rifle  Sights  Set  at  600 
Meters 

‘Standard:  Hit  1  of  5 


Pull  trigger  tor  targets 


3-33 
to  3-39 


(600  Meters) 

(Same  as  300  Meters) 
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3-40 


NOTE:  When  iron  sights  have  been 
selected,  skip  to  3-47. 


Suppressive  fire  can 
be  valuable  in  com¬ 
bat.  Don’t  expect  to 
hit  targets  at  700 
or  800  meters  -  just 
coming  close  may  de¬ 
lay  an  enemy  or 
disrupt  an  attack. 

Pull  trigger  for  targets 


3-41 


‘Target  Range:  700  Meters 
‘Rifle  Sights  Set  at  700 
Meters 

‘Standard:  Suppressive 
Fire 


Pull  trigger  for  targets 


3-42 


700  M  targets  (show  "Miss"  only  - 
no  replay) 
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3-43 


Here  are  your  5  shots 
at  700  meters. 


Target  with  5  missed  shots. 
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3-44 


‘Target  Range:  800  Meters 
‘Rifle  Sights  Set  at  800 
Meters 

‘Standard:  Suppressive 
Fire 


Pull  trigger  for  targets 


3-45 
to  3-46 


(800  Meters) 

(Same  as  700  Meters) 
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3-47 


3-48 


You  should  always 
keep  your  sights  set 
on  battlesight  zero 
unless  you  are 
shooting  a  specific 
target.  Many  times 
you  will  not  have 
time  to  change 
sights,  and  must  ad¬ 
just  your  aim  point. 

(Pull  trigger  to  continue) 


‘Target  Range:  400  Meters 
‘Rifle  Sights  Set  at  300 
Meters 

‘Standard:  Hit  2  of  5 


Pull  trigger  for  targets 


NOTE:  Need  to  highligK  4QQ  and 
300  -  maybe  blink? 
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400  M  targets 


NOTE:  Bullet  hits  38  cm  below  the 
aiming  point  for  the  iron  and  ELCAN 
sights.  The  ARI  sight  has  the  400 
M  aiming  «  'rk  at  target  center, 
which  is  th  i  f'-Jlet  strike  point. 


Detailed  replay. 


NOTE:  Show  range  and  sight  setting  on  replay. 
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3-50 


Here  are  your  5  shots 
at  400  meters. 


NOTE:  After  5  targets 

Replay  5  shots  at  400  M  --  Reshoot 
400  M  if  2  of  5  not  hit. 


3-51 


‘Target  Range:  500  Meters 
‘Rifle  Sights  Set  at  300 
Meters 

‘Standard:  Hit  1  of  5 


Pull  trier:,  r  lor  !  . 


NOTE:  Need  to  highlight  500  and 
300. 
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3-52 


500  M  targets 


3-53 


3-54 


Here  are  your  5  shots 
at  500  meters. 


(Pull  trigger  to  continue) 


NOTE:  After  5  targets 

Replay  5  shots  at  500  M  -  Reshoot 
500  M  if  1  of  5  not  hit. 
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3-55 


With  sights  set  for 
long  range  targets, 
you  may  need  to 
engage  a  single 
shorter  range  target 
without  making  a 
sight  change. 

(Pull  trigger  to  Continue) 


3-56 


‘Target  Range:  300  Meters 
‘Rifle  Sights  Set  at  500 
Meters 

‘Standard:  Hit  2  of  5 


NOTE:  Need  to  highlight  300  and 
500 


Pull  trigger  for  targets 
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3-57 


300  M  targets 


3-58 

Detailed  replay. 
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Here  are  your  5  shots 
at  300  meters. 


NOTE:  After  5  targets 

Replay  5  shots  at  300  M  --  Reshoot 
400  M  if  2  of  5  not  hit. 


The  listed  maximum 
effective  range  of 
the  M16A2  A3  is 
550  M.  Practice 
shooting  a  550  M 
target  with  a 
sight  setting  of  500 
and  600  meters. 

(Pull  trigger  to  Continue) 


3-61 


‘Target  Range:  550  Meters 
‘Rifle  Sights  Set  at  500 
Meters 

‘Standard:  Hit  1  of  5 


NOTE:  Need  to  highlight  55Q  and 
500 


Pull  trigger  lor  targets 
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3-62 


550  M  targets 


NOTE:  Bullet  hits  40  cm  below  aim 
point. 


3-63 


Detailed  replay. 
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NOTE:  After  5  targets 


3-64 


Sight  set  at  500  M 
(Pull  trigger  to  continue) 


Replay  5  shots  at  550  M  --  Reshoot 
if  1  of  5  not  hit. 


3-65 


‘Target  Range:  550  Meters 
‘Rifle  Sights  Set  at  600 
Meters 

‘Standard:  Hit  1  of  5 


Pull  trigger  lor  targets 


NOTE:  Need  to  highlight  550  and 
600 
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NOTE:  Bullet  hits  38  cm  above  aim 
3-66  Point. 


B 


3-67 


Sight  set  at  600  M 
(Pull  trigger  to  continue) 


NOTE:  After  5  targets 

Replay  5  shots  at  550  M  -  Reshoot 
if  1  of  5  not  hit. 
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LEVEL 

4 

Long  Range  Moving 
Targets 

(Pull  trigger  to  continue) 

■  J&v.  * 


ISO 


NOTE:  These  targets  are  scaled  to 
match  the  size  they  should  appear 
on  the  MACS  screen. 
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4-3 


The  single  lead  rule 
will  hit  all  targets 
within  125  m  and  all 
targets  with  lateral 
movement  equal  to 
a  walking  person 
at  all  ranges. 


(Pull  trigger  to  continue) 


LONG  RANGE 

MOVING  TARGET  PRACTICE 
(Single  Lead  Rule) 

Standard: 

Hit  4  of  5  at  150  meters. 

Hit  3  of  5  at  200  meters. 

Hit  2  of  5  at  250  meters. 

Hit  1  of  5  at  300  meters. 

Pull  trigger  for  targets 
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Detailed  playback  showing  trap  or  track  and  the  single  lead  rule  as  correct  aiming  point. 
While  these  are  all  close  enough  to  show  center  hits  when  using  the  single  lead  rule,  the 
bullets  hit  behind  target  center;  150  M  -.6  cm;  200  M  -1 5  cm;  250M  -3.6  cm;  300  M  -6  cm. 
Insure  the  aiming  and  shot  location  scores  will  reflect  "EXCELLENT*  for  the  above  displace¬ 
ment.  Use  5  targets  at  each  range  with  the  first  3  moving  from  left  to  right  and  the  last  2 
moving  from  right  to  left. 
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4-7 


SUMMARY:  5  Targets  -  150  M 

NUMBER  OF  TARGETS  TRACKED  -  3 

SMTH  TRACK 

GOOD 

LEAD 

GOOD 

BREATH  CON 

OK 

TRIGGER  SQ 

GOOD 

SHOT  LOC 

GOOD 

NUMBER  OF  TARGETS  TRAPPED  ••  2 

STEADY  POS 

EXCELLENT 

LEAD 

BELOW  AVERAGE 

BREATH  CON 

OK 

TRIG  PULL 

GOOD 

SHOT  LOCATION 

BELOW'  AVERAGE 

(Pull  trigger  to  continue) 

Detailed  moving  target  review 
screen  showing  performance  for 
targets  tracked  and  trapped  after  5 
targets. 


4-8 


150M-3mph 

Your  3  Shot* 


You  2  Shot* 

& 


Standard:  Hit  4  of  5 
(Pull  trigger  to  continue) 


Following  each  range,  if  the  standard  is  met,  automatically  move  to  the  next  range.  If  the 
standard  is  not  met,  show  the  following  screen. 
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Use  this  screen  if  standard  is  not 
met. 


You  did  not  meet 
the  standard. 


4-9 


Refer  to  the  single 
lead  rule  as  1  lead. 
More  lead  must  be 
used  when  distant 
targets  have  fast 
lateral  speed. 


(Pull  trigger  to  continue) 
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4-9a 


For  all  targets  less 
than  150  m  - 1  Lead. 

For  all  targets  at 
150  m  and  beyond  when 
lateral  movement  is 
equal  to: 
Walking  - 1  Lead 
Jogging  -  2  Leads 
Running  -  3  Leads 

(Pull  trigger  to  continue; 


4-9b 


Two  leads  -  aiming 
point  offset  full 
width  of  front  sight  post. 

Three  leads  -  aiming 
point  offset  one  and 
one-half  width  of 
front  sight  post. 

Use  2  leads  on  the 
following  targets. 

(Pull  trigger  to  continue; 


offset  or  (to  second  lead  point)  or  (to 
second  hash  mark). 


offset  or  (to  third  lead  point)  or  (to 
heavy  line) 


4-10 


r. 


Long  Range  Moving  Target 
Practice  (Increased  Lead) 

Standard: 

Hit  3  of  5  at  1 50  meters. 
Hit  2  of  5  at  200  meters. 
Hit  1  of  5  at  250  meters. 
Hit  1  of  5  at  300  meters. 

Pull  trigger  for  targets 


Replay  can  show  center  hits  again:  150  - 
1  cm  behind;  200  -3.8cm  behind;  250  -7.7 
cm  behind;  300  -3.8  cm  ahead.  How¬ 
ever,  this  displacement  should  result  in 
"EXCELLENT"  aiming  and  shot  location 
scores. 


NOTE:  This  is  a  repeat  of  the  single  lead 
rule  exercise.  T argets  at  6  mph  for  1 50, 
200,  and  250  -  at  5  mph  for  300. 
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4-11 


4-12 


As  target  speed 
increases,  more  lead 
must  be  used.  Use 
three  leads  on 
the  following  targets. 


(Pull  trigger  to  continue) 


Long  Range  Moving  Target 
Practice  (Extended  Lead) 

Target:  Silhouette  at 
300  meters  with  a 
lateral  speed  of  8  mph. 

Standard, 

Hit  1  target  in  10  passes. 

Pull  trigger  lor  targets 
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A  silhouette  at  300  meters  moving  8 
mph. 


30  August  1991 
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4-14 


4-15 


Standard:  Hit  1  of  10 
(Pull  trigger  to  continue) 


NOTE:  Advance  to  Level  5 
if  standard  is  met. 
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4-16 


4-1 2a 


Long  Range  Moving  Target 
Practice  (Extended  Lead) 

Standard: 

Given  the  silhouette  of  a 
commander  driver  of  an 
armored  vehicle,  hit  the 
silhouette  at  least  1  time 
in  10  passes. 

Pull  trigger  tfor  targets 


NOTE:  Consider  using  a  BRDM 
type  target  for  this 
requirement,  but  stay  with 
the  silhouette  if  the  BRDM 
presents  a  problem. 


4-1 3a 


A  BRDM  with  head  and  shoulders  of 
the  commander/driver  exposed,  at  a 
distance  of  300  meters,  moving  8 
mph. 


NOTE:  Use  the  same  type  of  replay  and 
review  as  above. 
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inches 


Effects  of  a  10  mph 
full  value  wind 

(Pull  trigger  to  continue) 


NOTE:  When  this  chart  is 
developed  for  the  MACS  screen, 
highlight: 

1"-100m 

5'  -  200  m 
12"- 300 m 
24"  -  400  m 
36"  -  500  m 
60"  -  600m 


Note  that  effects  of 
wind  are  greater  at 
range  --  moving  the 
bullet  1  inch  in  the 
first  100  meters  and 
over  20  inches  from 
500  to  600  meters. 

(Pull  (rigger  (or  wind  chart) 
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Effects  c  a  Tull 
value  5  **'.  20 
mph  wind. 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


5-10 


Targets  are  untimed. 

Standard: 

5  of  5  - 100  M 
4  of  5  -  200  M 
3  Of  5  -  300  M 
2  of  5  -  400  M 
1  Of  5  -  500  M 
0  of  5  -  600  M 

(Pull  trigger  to  continue) 


5-11 


•  Target  Range:  100  Meters 

•  Rifle  Sights  Set  at  300  Meters 

•  Wind  speed  shown  with 
target 

•  Assume  a  supported  position 

Pull  trigger  for  targets 
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5-13 


Detailed  replay  (aiming  based  on 
center).  Bullet  is  10  cm  above  aim 
point  and  1 .6  cm  left. 


\  Wind  <r  5  mph 
Pull  Trigger  for  Targets 


NOTE:  Ajust  the  aiming  score  to  be 
correct  for  center,  the  hold-off  position,  or 
anything  in  a  straight  line  beween  the 
two. 


5-15 


Detailed  replay  (aiming  based  on 
center).  Bullet  is  10  cm  above  and 
3.2  cm  left  of  aim  point. 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991  Page  68 


A-68 


5-16 


100  M  target. 


5-17 


Wind  4-20  mph 
Pull  Trigger  for  Targets 


Detailed  replay  (aiming  based  on 
center).  Bullet  is  10  cm  above  and 
3.2  cm  left  of  aim  point. 
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5-18 


100  M  target. 


Detailed  replay  (aiming  based  on 
center).  Bullet  is  10  cm  above  and 
6.4  cm  right  of  aim  point. 


100  M  target. 
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5-21 


Detailed  replay .  Bullet  is  10  cm 
above  and  9.6  cm  right  of  aim  point. 


NOTE:  Adjust  aiming  point  7.4  cm  left  of  center. 


5-22 


(Your  5  shots  at  100  metera 


<r  5  MPH 
10MPH 
<r  20  MPH 

20  MPH 
30  MPH 

(Pull  Trigger  to  Continue) 


Target  with  5  shot  locations. 


NOTE:  In  sequence,  flash  the  bullet  and 
the  corresponding  arrow  for  each  shot. 
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5-23 


As  you  can  see, 
hold-off  for  wind  at 
ranges  of  100  meters 
or  less  is  seldom 
required. 


(Pull  Trigger  to  Continue) 


5-24 


As  a  memory  aid,  try 

|  to 

i  remember  the 

|  effects  of  a  10  mph 

wind  - 1,  5,  1,  2,  3,  5: 

100  M  - 

1  inch 

200  M  - 

5  inches 

300  M  - 

1  foot 

400  M  - 

2  feet  j 

500  M  - 

3  feet 

600  M  - 

5  feet 

(Pull 

Trigger  to  Continue) 

5-25 


Target  Range:  200  Meters 

Rifle  Sights  Set  at  300  Meters 

Wind  speed  shown  with 
target 

Assume  a  supported  position 

Pull  trigger  for  targets 
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5-26 


200  M  target 


5-27 


Detailed  replay.  Center  aiming.. 
Bullet  is  14  cm  above  and  6  cm  left 
of  aim  point. 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991  Page  73 


A-73 


X 

X  Wind  <*“10  mph 
Pull  Trigger  for  Targets 


Playback.  Bullet  14  cm  above  and 
13  cm  left  of  aim  point.  Displace 
aim  point  1 5  cm  right. 


Page  74 
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200  M  target. 


5-33 


Wind 


20  mph 


Pull  Trigger  for  Targets 


Playback.  Reverse  of  5-31 .  Dis¬ 
place  aim  point  29  cm  left.  Bullet 
hits  14  cm  above  and  26  cm  right  of 
aim  point. 
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5-34 


200  M  target. 
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5-37 


5-38 


As  you  review  your 
200  M  shots,  remember 
the  10  mph  memory  aid: 

1,  5.  1,  2,  3,  5 

10  mph  wind  =  5  " 

5  mph  wind  =  2-1/2" 

20  mph  wind  =  10  " 

(Pull  Trigger  to  Continue) 


[Your  5  shotsat  200  meters 


5  MPH 
-»  10  MPH 
-»  20  MPH 
20  MPH  «- 

^  30  MPH 

(Pull  Trigger  to  Continue) 


Target  with  5  shot  locations. 


Showing  the  5  shot  locations,  each  bullet 
and  corresponding  arrow  blink  -  in 
sequence. 


■  Target  Range:  300  Meters 

•  Rifle  Sights  Set  at  300  Meters 

•  Wind  speed  shown  with 
target 

•  Assume  a  supported  position* 

|  Pull  trigger  lor  targets 
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300  M  target. 


5-39 


5-40 


Playback.  Displace  aim  point  half 
way  between  target  center  and 
target  edge.  Bullet  hits  1 5  cm  left 
of  aim  point,  2  cm  left  of  center. 
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300  M  target. 


(Use  single  lead  rule; 


.  ... 

2.,- 

w 

„  l§ 

L.  v  .  i 

%  ll 

||  i; 

^,4  1 

{  1.:' 

XW 

.. 

\  -j  1 

ife  .  . . 

mm 

I 

300  M  target. 


Playback.  Displace  sight  45  cm 
right.  Bullet  hits  58  cm  left  of  aim. 


5-45 


300  M  target. 


5-46 


Playback.  Displace  sight  left  45 
cm.  Bullet  hits  58  cm  right  of  aim. 
(Reverse  of  5-44.) 
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Wind  “>  20  mph 
Pull  Trigger  for  Targets 


A-82 


300  M  target. 
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5-49 


5-50 


(Aim  at  target  edge) 


5-52 


J  Wind  ->  5  mph 
Pull  Trigger  for  Targets 


Playback.  Displace  sight  29  cm 
left.  Bullet  hits  29  cm  right  of  aim. 
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5-53 


400  M  target. 


Playback.  Displace  sight  59  cmleft. 
Bullet  hits  58  cm  right  of  aim. 
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5-55 


400  M  target. 


Playback.  Displace  sight  1 18  cm 
left.  Bullet  hits  1 16  cm  right  of  aim. 
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400  M  target. 


Wind  71  20  mph 
(Same  effect  as  10  mph  wind) 
Pull  Trigger  for  Targets 


Playback.  Displace  sight  59  cm 
left.  Bullet  hits  58  cm  right  of  aim. 
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400  M  target. 


Playback.  Displace  sight  59  cm 
right.  Bullet  hits  58  cm  left  of  aim. 
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>-60a 


5-61 


The  10  mph  wind  rule: 

1,  5,  TJL3,  5 

400  M  =  2  feet 

5  mph  =  12” 

10  mph  =  24" 

20  mph  =  48” 

Assume  targets  are 
15-20"  wide. 

(Pull  Triggerto  Continue) 


'our  5  shotsat  400  meters 


Target  with  5  shot  locations. 


-»  5  MPH 
-»  10  MPH 
-»  20  MPH 
71  20  MPH 
10  MPH 

(Pull  Trigger  to  Continue) 


Showing  the  5  shot  locations,  eaui  bullet 
and  corresponding  arrow  blink  -  in 
sequence. 


5-62 


Target  Range:  500  Meters 

Rifle  Sights  Set  at  500  Meters| 

Wind  speed  shown  with 
target 

Assume  a  supported  position] 

Pull  trigger  for  targets 
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N  Wind  <-10  mph 
Pull  Trigger  for  Targets 


Playback.  Displace  sight  98  cm 
right.  Bullet  hits  97  cm  left  of  aim. 
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5-67 


500  M  target. 


5-68 


Wind 


<-  20  mph 


Pull  Trigger  for  Targets 


Playback.  Displace  sight  195  cm 
right.  Bullet  hits  193  cm  left  of  aim. 
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5-69 


500  M  target. 


5-70 


J  Wind  ->  8mph 

Pull  Trigger  for  Targets 


Playback.  Displace  sight  74  cm 
left.  Bullet  hits  77  cm  right  of  aim. 
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5-72 


Wind 


u  16  mph  (8  mph) 


Pull  Trigger  for  Targets 


Playback.  Reverse  of  5-70. 


5-60a 


The  1 C  mph  v/mo  r„le: 


1.  5.  1.  2. 


500  M  =  3  fee! 
5  mph  -  1 3" 

10  mph  =  36" 

20  mph  r  72" 

8  mph  =  30" 


(Pull  Trigger  to  Continue; 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991 


Page  95 


A-95 


5-73 


Target  with  5  shot  locations. 
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600  M  target. 


5-76 


/-  .  ... 

Pull  Trigger  for  Targets 


Playback.  Displace  sight  77  cm 
left.  Bullet  hits  77  cm  right  of  aim. 
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5-77 


600  M  target. 


5-78 


Playback.  Displace  sight  155  cm 
left.  Bullet  hits  155  cm  right  of  aim. 
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5-81 


600  M  target. 


5-82 


Wind 


6  mph 


Pull  Trigger  for  Targets 


Playback.  Displace  sight  89  cm 
right.  Bullet  hits  92  cm  left  of  aim. 
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Target  with  5  shot  locations. 


[Your 5 shots  at 600  meters 


->  5  MPH 
->  10  MPH 
-*  20  MPH 
6  MPH 
'I' 10  MPH 

(Pull  Trigger  to  Continue) 


Showing  the  5  shot  locations,  each  bullet 
and  corresponding  arrow  blink  -  in 
sequence. 
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LEVEL 

6 


Battlefield  Practice 

(Stationary  and 
moving  targets 
under  various  wind 
conditions) 

\Pull  trigger  to  con'.if>.iv 


NOTE:  Targets  sized  for  screen. 


A 

400 

0 

0  300 

250 
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6-5 


Bullets  will  strike 
above  or  below  the 
aim  point  as  follows- 

RANGE (M) 

75 
100 
185 
200 
250 
300 
400 

(Pull  trigger  to  continue; 


INCHES 


6-6 


A  10  mph  wind  will 
effect  the  bullet  as 

follows: 

(1 . 5.  1 .  2.  3.  5,  w 

RANGE  (M) 

INCHES 

75 

3  4 

100 

1 "  r 

185 

«#»  4.5  . 

200 

3 

250 

**l 

300 

'2"  t l  feet 

400 

•  •  •  .  o  ♦  ^  ^  t 
_  T  tr  0 ! 

'/ 

.  (Pull  trigger  to  continue, 
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The  lead  required 
for  a  moving  target 
is: 

Less  than  1 50  m  - 1  Lead 

150  m  or  more: 

1  -  3  mph  - 1  Lead 
4  -  6  mph  -  2  Leads 
7  -  8  mph  -  3  Leads 

(Pull  trigger  to  continue) 


The  amount  of  bullet 
displacement  which 
results  from  leads: 


LEADS 

RANGE (M) 

1 

2 

3 

75 

4“ 

6" 

12" 

100 

6" 

12" 

18" 

185 

11" 

22" 

33" 

200 

12'' 

24" 

36" 

250 

15" 

30" 

45" 

300 

IS" 

36" 

54" 

400 

23" 

46" 

69" 

(Pull  trigger  to  continue) 
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6-12 


/ 

RANGE:  75  M 
WIND:  — >  5  MPH 

MOVING:  < —  6  MPH 

+  CORRECT  AIM  POINT 

+  YOUR  AIM  POINT 

(Pull  trigger  for  target) 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


NOTE:  This  is  a  blow¬ 
up.  In  sequence,  flash 
range,  wind,  moving,  and 
correct  aim  with  the  cor¬ 
responding  aim  point. 
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100  M  target. 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 
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185  M  target. 


RANGE:  185  M 
WIND:  NONE 

+  CORRECT  AIM  POINT 

+  YOUR  AIM  POINT 

(Pull  trigger  to  continue) 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 


A-110 
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185  M  target  moving  left  to  right  at 
1.5  mph. 


6-18 


RANGE:  185  M 
WIND:  — >  10  MPH 

MOVING:  —>1.5  MPH 

+  CORRECT  AIM  POINT 

+  YOUR  AIM  POINT 

(Pull  trigger  for  target) 


NOTE:  This  is  a  blow¬ 
up.  In  sequence,  flash 
range,  wind,  moving,  and 
correct  aim  with  the  cor¬ 
responding  aim  point. 
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200  M  target. 


6-20 


6-21 


RANGE:  200  M 
WIND:  NONE 


4-  CORRECT  AIM  POINT 
-}-  YOUR  AIM  POINT 

(Pull  trigger  for  target) 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 
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200  M  target. 


RANGE:  200  M 
WIND:  —>  15  MPH 

4“  CORRECT  AIM  POINT 

+  YOUR  AIM  POINT 

(Pull  trigger  for  target) 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


30  August  1991  Page  114 


A-114 


250  M  target. 


6-24 


6-25 


RANGE:  250  M 
WIND:  NONE 

+  CORRECT  AIM  POINT 

YOUR  AIM  POINT 

(Pull  trigger  to  continue) 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 
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250  M  target  moving  left  to  right  at 
2.5  mph. 


RANGE:  250  M 
WIND:  <—  5  MPH 

MOVING:  — >  2.5  MPH 

+  CORRECT  AIM  POINT 

YOUR  AIM  POINT 

(Pull  trigger  to  continue) 


NOTE:  This  is  a  Tow- 
up.  In  sequence,  flash 
range,  wind,  moving,  and 
correct  aim  with  'he  cor¬ 
responding  aim  paint. 
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6-30 


300  M  target  moving  right  to  left  at 
3  mph. 


6-31 


RANGE:  300M 
WIND:  <— 15  MPH 

MOVING:  < —  3  MPH 

+  CORRECT  AIM  POINT 

YOUR  AIM  POINT 

(Pull  trigger  to  continue) 


MACS  INFANTRY  RIFLE  MARKSMANSHIP  (TELESCOPES) 


NOTE:  This  is  a  blow¬ 
up.  In  sequence,  flash 
range,  wind,  moving,  and 
correct  aim  with  the  cor¬ 
responding  aim  point. 
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400  M  target. 


6-32 


/ 

RANGE:  400M 
WIND:  — >  5  MPH 

+  CORRECT  AIM  POINT 

YOUR  AIM  POINT 

_ (Pull  trigger  to  continue) 


NOTE:  In  sequence, 
flash  range,  wind, 
and  correct  aim 
with  the 
corresponding 
aim  point. 
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6-34 


6-35  to  6-29 


<—  Presentation  of  80  targets  - 
general  location  of  targets  shown  at 
next  page.  Following  pages  outline 
scenario. 
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400 


/s 


0 


C\ 


300  ) 


A 


A 


A 


250  □ 


U 


u 


200 


Z>„ 


185 


100 


75 
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SHOT  DISPLACEMENT  (cm) 

WIND  RANGE  LOC  TIME/MOVEMENT  FROM  AIMING  POINT 


1. 

5— >  400 

C 

S  6  sec 

40  cm  low,  30  cm  right 

2. 

5— >  300 

R 

S  6  sec 

— ,  15  cm  right 

250 

— >  4  mph 

10  cm  high,  43  cm  left 

3. 

5— >  200 

L 

S  5  sec 

15  cm  high,  6  cm  right 

250 

— >  4  mph 

10  cm  high,  43  cm  left 

4. 

5— >  185 

< — 6  mph 

15  cm  high,  60  cm  right 

200 

R 

S  5  sec 

15  cm  high,  6  cm  right 

5. 

10  ~>  185 

— >  6  mph 

15  cm  high,  56  cm  left 

100 

L 

5  sec 

10  cm  high,  2  cm  right 

100 

R 

5  sec 

10  cm  high,  2  cm  right 

6. 

10  ->  400 

L 

S  8  sec 

40  cm  low,  60  cm  right 

300 

— >  6  mph 

— ,  80  cm  left 

7. 

10 ->400 

R 

S  8  sec 

40  cm  low,  60  cm  right 

300 

< — 6  mph 

— ,  132  cm  right 

8. 

5— >  400 

C 

S  8  sec 

40  cm  low,  30  cm  right 

185 

L 

S  5  sec 

15  cm  low,  10  cm  right 

185 

R 

S  5  sec 

15  cm  low,  10  cm  right 

9. 

5  — >  250 

— >  1.5  mph 

10  cm  low,  10  cm  left 

10. 

0  300 

S  5  sec 

None 

11. 

0  185 

< —  3  mph 

15  cm  low,  30  cm  right 

200 

L 

6  sec 

15  cm  low,  — 

200 

C 

6  sec 

15  cm  low,  — 

200 

R 

6  sec 

15  cm  low,  — 

12. 

0  75 

— >  6  mph 

8  cm  low,  22  cm  left 

100 

L 

4  sec 

10  cm  low,  — 

100 

R 

4  sec 

10  cm  low,  — 
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SHOT  DISPLACEMENT  (cm) 


WIND  RANGE 

L QQ 

TIME/MOVEMENT 

FROM  AIMING  POINT 

13. 

0  250 

— >  1.5  mph 

10  cm  low,  20  cm  left 

75 

L 

S  4  sec 

8  cm  low,  — 

75 

R 

S  4  sec 

8  cm  low,  — 

14. 

5  <—  300 

R 

S  5  sec 

— ,  15  cm  left 

15. 

5  < —  400 

L 

S  7  sec 

40  cm  low,  30  cm  left 

250 

R 

S  5  sec 

10  cm  high,  10  cm  left 

16 

10  <--  300 

C 

S  5  sec 

— ,  30  cm  left 

17. 

20  <--  400 

C 

S  7  sec 

40  cm  low,  120  cm  left 

200 

R 

S  5  sec 

15  cm  high,  25  cm  left 

18. 

20  <-  300 

< —  4  mph 

— ,  5  cm  right 

250 

— >  3  mph 

10  cm  high,  80  cm  left 

19. 

20  <~  200 

L 

S  7  sec 

15  cm  high,  25  cm  left 

100 

R 

S  6  sec 

10  cm  high,  5  cm  left 

75 

< — 4  mph 

8  cm  high,  — 

20. 

10  <~  200 

R 

S  7  sec 

15  cm  high,  12  cm  left 

100 

L 

S  6  sec 

10  cm  high,  2  cm  left 

75 

— >4  mph 

8  cm  high,  15  cm  left 

21. 

5  <—  75 

C 

S  3  sec 

8  cm  high,  — 

22. 

0  185 

— >  6  mph 

15  cm  high,  58  cm  left 

200 

L 

S  6  sec 

15  cm  high,  — 

23. 

0  250 

< —  6  mph 

10  cm  high,  80  cm  right 

300 

L 

S  6  sec 

l  """" 

24. 

0  250 

C 

S  6  sec 

10  cm  high,  — 

200 

L 

S  4  sec 

15  cm  high,  — 

200 

R 

S  4  sec 

15  cm  high,  — 

25 

0  250 

— >  3  mph 

10  cm  high,  40  cm  left 

300 

L 

S  6  sec 

f  "" 
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SHOT  DISPLACEMENT  (cm) 

WIND  RANGE  LOC  TIME/MOVEMENT  FROM  AIMING  POINT 


26. 

0 

400 

L 

S  7  sec 

40  cm  low,  — 

400 

R 

S  10  sec 

40  cm  low,  — 

300 

— >  3  mph 

— ,  50  cm  left 

27. 

0 

400 

L 

S  9  sec 

40  cm  low,  — 

300 

C 

S  7  sec 

"""l  — " 

250 

R 

S  5  sec 

10  cm  high,  — 

28. 

0 

300 

< —  6  mph 

— ,  100  cm  right 

200 

L 

S  5  sec 

15  cm  high,  — 

200 

R 

S  5  sec 

15  cm  high,  — 

29. 

0 

250 

< — 3  mph 

10  cm  high,  40  cm  right 

185 

R 

S  5  sec 

15  cm  high,  — 

75 

L 

S  3  sec 

8  cm  high, — 

30 

0 

185 

— >5  mph 

15  cm  high,  48  cm  left 

31. 

0 

75 

< — 6  mph 

8  cm  high,  22  cm  right 

32. 

0 

185 

< — 3  mph 

15  cm  high,  30  cm  right 

100 

L 

S  5  sec 

10  cm  high,  — 

100 

R 

S  5  sec 

10  cm  high,  — 

33. 

0 

185 

— >  3  mph 

15  cm  high,  30  cm  left 

200 

L 

S  6  sec 

15  cm  high,  — 

100 

L 

S  5  sec 

10  cm  high,  — 

34. 

0 

75 

L 

S  4  sec 

8  cm  high,  — 

75 

C 

S  4  sec 

8  cm  high,  — 

75 

R 

S  4  sec 

8  cm  high,  — 

35. 

0 

75 

— >  6  mph 

8  cm  high,  22  cm  left 

100 

L 

S 

15  cm  high,  — 

100 

R 

S 

15  cm  high,  — 

185 

L 

S 

15  cm  high,  — 
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I 


STATIONARY 


MOVING 


RANGE 

#TGT 

HIT 

#161 

HIT 

75 

7 

5 

5 

4 

100 

11 

10 

m 

- 

185 

4 

4 

7 

5 

200 

14 

12 

- 

- 

250 

3 

2 

8 

5 

300 

7 

4 

5 

m 

400 

_9 

55 

_3 

40 

25 

"17 

(Pull  trigger  to  continue) 
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TOP  GUN 


* 

B  :  C  D 

1  J  :  K 

° 

P  Q  .  R 

v 

V.  .  X  ,  Y 

■' 

E  , 

At  the  end  of  Level  6,  high  scorers  may 
enter  initials  for  display  on  high  score  screen.  The 
high  score  screen  will  alternate  with  the  MACS 
welcome  screen  until  computer  is  turned  off. 


Alternates  with  MACS  welcome  screen 
Activated  after  shooter  fires  high  score  on  Level  6. 
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DESCRIPTION  OF  THE  MACS  MENU 


The  MACS  Menu  provides  flexibility  for  the  instructor  using  the  MACS  program. 


To  access  the  MACS  program  menu,  press  the 


key: 


•  At  the  MACS  Introductory  screen. 

■  At  any  Level  screen. 

-  Repeatedly  during  a  level  when  a  target  is  on  the  screen. 


THE  MACS  MENU  FOR  INFANTRY  RIFLE  MARKSMANSHIP 


Level  Order: 

1  23456 

1  -  Fundamentals  --  Stationary  Targets 

2  -  Fundamentals  --  Moving  Targets 

3  -  Long  Range  Stationary 

4  -  Long  Range  Movers 

5  -  Wind  Effects 

6  -  Battlefield  Practice 

L:  Change  Level  Order 
N:  NewFirer 

C:  Set  Crosshair  for  Level  6 
LP:  Light  Pen  Mount  Adjustment 

Select  number  or  letter  &  press  RETURN 

9  . 
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SELECT  LEVELS 


•  Permits  instructor  to  select  levels  desired  and  to  have  shooter  shoot  them  in  the 
order  designated. 

Chose  Level  Order: 

Type  a  number  (1-6)  for  the  desired  level,  in  the  desired  order  of  presentation.  Type  0  and 
press  RETURN  when  done. 

1:  ? _ 

2: 

3: 

4: 

5: 

6: 


NEW  FIRER  OPTION 


•  Program  returns  to  Establish  Zero  Screen. 

•  Used  when  one  firer  has  completed  firing  and  a  new  firer  begins. 

-  Select  letter  &  press  RETURN 

?  -  N 
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SET  CROSSHAIR  STATUS  FOR  LEVEL  6 


Choose  Cross  Hair  option —  Select  letter  &  press  RETURN 
?  -  C 

Set  Cross  Hair  for  Level  6  screen  appears. 

1 .  Cross  hair  appears  after  each  shot. 

2.  Cross  hair  appears  only  when  target  is  missed. 

3.  No  crosshair  on  Level  6. 

Type  the  number  (1-3)  of  your  choice?  _ 

NOTE:  When  option  1  or  2  has  been  selected  ,the  menu  screen  will  highlight  the  SET 
CROSS  HAIR  FOR  LEVEL  6  in  yellow  to  indicate  to  the  instructor  that  the  program  is  operat¬ 
ing  in  a  mode  other  than  Default  (Option  3). 


LIGHT  PEN  MOUNT  ADJUSTMENT  OPTION 


*  Follow  procedures  outlined  on  pages  2-1  through  2-8  of  the  MACS  BRM  Trainer's 
Guide. 
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APPENDIX  B 


NEW  LIGHT  PEN  CALIBRATION  PROGRAM 


NEW  LIGHT  PEN  CALIBRATION  PROGRAM 


The  light  pen  calibration  program  currently  in  use  in  MACS 
cartridges  is  a  BASIC  program  which  reads  the  light  pen  port  and 
displays  information  about  the  screen  location  of  the  light  pen. 
Because  this  program  is  written  in  BASIC,  it  is  slow  and  does  not  take 
readings  at  the  same  rate  as  the  firing  programs  in  the  cartridges  (60 
readings  per  second) . 

A  test  calibration  program  has  been  developed  in  assembler  so 
that  the  maximum  number  of  readings  per  second  may  be  obtained. 
However,  at  this  speed,  the  computer  is  unable  to  print  the  X  and  Y 
cartesian  coordinates  in  the  upper  left  hand  corner.  Instead,  a  bar 
graoh  simulating  light  pen  movement  is  displayed  at  the  top  of  the 
screen  whenever  the  light  pen  is  reading  within  the  designated  box  at 
the  center  of  the  screen.  The  top  row  indicated  the  X  readings  at 
60/second  while  the  second  row  indicates  Y  rtadings  at  60/second. 

As  another  part  of  this  test,  an  averaging  routine  was  developed 
in  an  attempt  to  make  readings  appear  "smoother."  Because  of  the 
speed  at  which  the  calculations  must  be  performed,  and  because  of  the 
binary  nature  of  the  computer,  it  is  necessary  to  create  an  average 
based  on  a  nu  Tiber  of  readings  which  is  divisible  by  a  power  of  2.  2, 
4,  8,  and  16  reduces  the  sampling  rate  to  30/second.  Taking  an 
average  based  on  2  readings  per  second  reduces  the  sampling  rate  to 
30/second.  An  average  based  on  4  readings  per  second  reduces  the 
sampling  rate  to  15/second.  I  don’t  feel  that  2  readings  will  produce 
an  adequate  sampling,  yet  4  readings  reduces  the  sampling  rate  quite  a 
bit.  As  a  compromise,  I  have  developed  the  following  algorithm:  (1) 
take  the  first  4  readings  and  find  the  average;  (2)  take  the  next  3 
readings  and  average  them  with  the  previous  average.  This  produces  an 
average  based  on  4  readings,  yet  allows  a  sampling  rate  of  20/second. 
The  following  serves  as  additional  illustration: 


Reading: 

/  1  /  2  /  3  / 

/ 

4  /  5  /  6  /  7 

/  8  /  9/10 

/  Al= (R1+R2+R3+R4 ) /4 

/ 

/  A2=(Al+R5+R6+R7)/4 

/ 

/ 

/A3= ( A2+R8+R9+R10+) /4 

The  third  and  fourth  lines  of  the  calibration  screen  display  a  bar 
graph  depicting  the  results  of  averaging  the  X  and  Y  values  in  this 
manner.  A  small  2X2  dot  appears  where  'he  light  pen  is  pointed,  based 
on  an  unaltered  60  readings  per  second. 
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APPENDIX  C 

DOCUMENTATION  ~  MOVING  TARGET  PROGRAM  WITH  RETICLE 
OPTION  (THE  SAME  DOCUMENTATION  CHANGES  APPLY  TO  THE 
BASIC  RIFLE  MARKSMANSHIP  PROGRAM  WITH  RETICLE  OPTION) 


\RM.3200.TXT  (December  1991) 


Page  1 


*=3200 

; III. 3200. TIT  FOR  ill 
J1P  EI1BLE 
J1P  DSiSLE 
JIP  ROUTE 
J1P  10TT1C 
JIP  BUG 
JIP  IHISTL 
JIP  HIT 
JIP  SCEIE 
JIP  SEET1L 
JIP  COLORS 
JIP  IITIIS 
JIP  IIT! 

JIP  iDJLOC 
JIP  TUTIP 
JIP  S1TGRP 
JIP  BITPIT 
.OPT  IOL 
EIPT1R  =32732 
SELSOB  =431(2 
S06IO  =431(8 


;  COITEITIOIS  USED 

PROCEDURE  IIIII 
;PURPOSE  Of  PROCEDURE 
/IECESS11T  1CTIOIS  BEFORE  C1LL 
;IOI  TO  CM 

HUT  USER  C1I  EIPECT  AFTER  CALL 

.LIB  H1CROS-YARS 
.OPT  IOL 

;120-1023  IS  UIUSED  IP  10  CASSETTE 
CIOICE  =820 


PtOGRU 
:  3200 
;3203 
;320( 
;3203 
:  3212 
;12lS 
:3218 
:  3  2  21 
;  3224 
:  3  2  2  7 
;3230 
;3233 
;323( 

;  3  2  3  9 
;  3242 
.*3245 


CODE2  =872 
COLO!  =873 
OFFSCR  =874 
UFSEC  =875 
TARORD  =876 
CRSDLA  =878 
CURTF  =879 
SOLD3  =880 
10LD4  =881 
COlTll  =882 
CUR  2  =883 
IRQ2  =884 
COPT  =885 
CODE]  =88( 
CODE4  =887 
THPIE  =888 
1011(0  =889 
flOLDAD  =891 
BITSP1  =893 
SOII  =894 
KSIZE  =89( 
TIKES  =897 
FSTIT  =898 
IlISHT  =899 
LISTS!  =900 
BITS  =910 
HISSES  =911 
PEIAL  =912 
PIIFO  =913 
IIITiL  =928 
IIID  =929 
IDIIFT  =930 
SHOTII  =932 
EETHSI  =933 
CDEIIII  =934 


F115C  =SBBC7 
FA1FA2  =SBC0F 
FA1IE1  =SBBD4 
FLOAT  =S8391 
GETII  =SFFE4 
LOAD  =SFFD5 
IEIFA1  =SBBA2 
IEEF12  =SBA8C 
ILTPLT  =SBA2B 
OPEI  =SFFC0 
SETLFS  =SFFBi 
SETHI  =SFFBD 
SORT  =SBF71 
SOBTIT  =SB853 
DIFLOT  =SB1BF 
T  =SD000 
SID  =SD400 
TEIP  =1(192 

ILPB20  =409(0  rUIDERREATB  101 
TLPB20  =41472  ;OIDERIEATI  101 
ITGB20  =41984  ;0IDERIE1TB  101 
TTG820  =42496  ;BIOIRIE&TI  101 
ILPB40  =43008  ;(7IDElIEiTI  ROB 
TLPBfO  =432(4  /OIDEHEIT!  101 
XT6B60  =43520  ; OIDEUEiT!  101 
TT6B60  =43774  ;OIDERIEiTI  101 
ILPR60  =44032  :DIDilIElTB  101 
TLPA60  =440(2  ; OIDEUEiT!  101 
ITG160  =44092  :OIDEllEiT!  101 
TTG160  =44122  ;0IDEREI1TE  10! 
IIFO  =44152  ;OIDERIEiTl  101 
IIF02  =44494  /OIDEUEiT!  10! 
HLDBOF  =44840  /OIDEUEIT!  10! 
:IEXT  OR  iT  44840 
RilTil  =52224 


PHi 

Til 

PBA 

m 

?n 

.IIC 

.IK  GET! 

PLi 

Til 

PLi 

Til 

PLi 

.KID 

.IIC  DADD 
LSI  ?1 
CLC 

ADC  22 
STi  ?1 
LDl  21U 
ADC  ?2H 
STi  ?1+1 
.HD 

.liC  DSOB 
LDl  ?1 
SIC 

SBC  ?2 
STi  ?1 
LDl  ?m 
SBC  ?2+l 
STI  ?1U 
.HD 

.IIC  PLOT 
IDT  t?l 
LDl  i?2 


I0LD1  =823 

BOICOL  =936 

.IK 

DIIC 

/DOUBLE 

JSI 

SFFFO 

10LD2  =824 

LPCIPI  =937 

IIC 

21 

/PRECISIOI 

.in 

IS1T  =825 

LPCHPT  =938 

BR 

22 

/IICRE1EIT 

.we 

DSPL 

IOLDI  =826 

HETHEI  =939 

IIC 

?m 

LDl 

122-21 

IOLDI  =827 

11  =940 

22  .KID 

STI 

LEISTI 

HUD  =828 

T1  =942 

.IIC 

1DD1 

/BOTE  LOT 

LDl 

K?1 

101120  =829 

12  =944 

LDi 

f  <?2 

ZlTTI  OF  22 

STI 

Si 3 

IOLD  =831 

T2  =946 

STi 

21 

/IITO  21  HD 

LDl 

1)21 

DELiT  =832 

;IEET  OR  IT  948 

LDl 

l>?2 

;IIG!  BTTE  OF 

STI 

S14 

COU  =833 

CHI  =15872 

STI 

?m 

:?2  IITO  21+1 

JSI 

LETIL 

OFFI  =834 

CUT  =15880 

.in 

.in 

OFPT  =836 

T11IOI  =15118 

.uc 

IOTE 

.OPT 

LIST 

S10TS  =838 

SPECIL  =15496 

LDi 

22 

.HD 

Illig  =8)9 

TD1IFT  =15904 

STI 

21 

.OPT 

IOL 

I2II0  =840 

IDIIFT  =15912 

LDi 

22+1 

.LIB 

IRQSTOFF 

I3I1Q  =841 

TLII1  =15920 

STi 

?m 

ZligSTUFF  FOl  ill  P10G11I 

14110  =842 

TLI12  =15928 

.IID 

/P10CID01E  RULE 

15110  =843 

TIIFL1  =1593( 

.we 

DISE 

/DISE 

/P1EP11ES  IRQ  TO.  THE  1E1 

I6I1Q  =844 

TIIFL2  =159(4 

LDl 

18 

,‘OPEliTIOIS 

/B/IOIE 

I7It(  =845 

IISTI  =15952 

Til 

/LOAD*?2*.8 

/C/STS  EI1BLE 

!8Itg  =846 

CDLSTI  =159(0 

LOT 

821 

/?]  IS  HD  OF 

/l/IOIE 

IT1L  =847 

;I  BULLET  ST1IIE 

DLSTI1  =159(8 

JS1 

SETLFS 

/FILE  HIE. 

EliBLE  SEI 

TTiL  =849 

;T  BULLET  ST1IIE 

DLSTI2  =15976 

LDl 

23-22 

;TB0S  LEIGH 

LDl 

1° 

SORTiF  =851 

;l  1DCS  TO  S01T  AFTER 

/IEIT  OR  IT  15984 

LDI 

<22 

/Of  FILE  HIE 

STI 

5(3)4 

STSIZE  =852 

;l  TO  POT  11  S1TB0F 

LEISTI  =1(383 

LDT 

>22 

/IF  23-22 

LDL 

532(5 

StfBOf  =853 

JS1 

etui 

in 

8127 

C01S1T  =8(3 

1DD  =SB8 6F 

LDi 

0 

STi 

532(5 

IOLDT  =8(4 

CIIII  =SFFC6 

.HD 

LDl 

1250 

TtiJ  =<(( 

CIIOUT  =SFFC9 

.we 

PRUT 

STI 

532(( 

IRQ  =8(7 

CIIII  =SFFCF 

LDl 

»<?1 

LDi 

85 

SSCOL  =8(8 

CLOSE  =SFFC3 

IDT 

1)21 

STi 

53274 

SDCOL  =8(9 

CLICII  =SFFCC 

JS1 

SIB1E 

/PRUT 

LDl 

5)273 

FLICS  =870 

CIIOUT  =SFFD2 

IID 

STI 

5)273 

CODE1  =871 

DITIDE  =SBB12 

.we 

POT1 

1DD1 

S314.ST1IT 

ARM . 3200 . TXT 


1991 ) 


Paae 


{ December 


LDL 

(0 

STL 

COE! 

:20  IOCS  SP 

STL 

C012 

MO  RDM  $f 

STL 

IRQ 

STL 

B01C0L 

STL 

ICSID 

:4  R0G5  BEf 

STL 

SO’TLF 

;i  SORT  if 

LCL 

45 

STL 

sTsm 

LDL 

ti 

STL 

nrsEc 

STL 

a  mo 

CLI 

ITS 

P10CEDD1E  9S1BLF 

MET01IS  1 13  TECTOP.  TO  HULL 

;B:I9KE 

:C : STS  DSLBLE 

;l:IOIE 

DS1BLE  SEI 

LOL  il 
STL  55334 
LCi  1240 
STL  53214 
LOi  53213 
STL  53213 
LOO!  S3UMEL31 
CLi 
ITS 

inocum  suit  iiw 

MITEIIDPT  C0ITI0LLE1  100TIH 

•no  IIS  TIE  FOLLOIIIG  mOES: 

;128 :  THE  1E1DIKS  BEFOiE 
;  54:  THE  IELDIIGS  LFTE1 
:  32:  GET  COLLISIOI  D1TL 
:  It:  SOffID  IEEDED 
:  I:  lilTIK  fOl  TIIGGEl  KELE1SE 
;  4:  SIOT  ILS  IEEI  FIRED 
;  2:  IET  T1RGET  DISL1LE 
:  !:  10  BILLETS  LEFT 

:II02  ILS  TIE  FOLLOfllG  TiLIES: 

; I 2 i :  IETI1I  IfTEE  OIE  SIOT  FflEO 
;  54:  IETOII  IIEI  10  TIIGETS  IP 
;  32:  10  IIT/IISS  OETECTIOI 
;  It:  19  CIOSS  DI SFL17ED 

:  i:  aoss  roi  ms  oilt 

;  4:  10  DLTl  SHE  TO  IIF02 
;  2:  DISPLIT  T1ICET  IIIBEl 
:  1:  IEPL1T 

•TIIOID  ITLICET  ORDER!  IS  SET  OP 
Ml  TIE  FOLLOIIIG  I1IIEI: 

;BTTE  0:1  TIIGETS  TIIS  I1LF  SECOID 
1MT11TIIG  I  COOIDIIHE 
2:ST1ITIIG  T  COOIDII1TE 
3M11GET  I  (FOl  IDI 
4M1IGET  SPRITE  POUTER 
5 : BIT  1:SEI  TO  EIPIID  I 
5  MET  TO  EIPIID  T 
5: DIGIT  I 
0-3MPIITE  COLOt 
t:TIIE  LIBIT  ISECOIDS! 

;  LOT  III  :  1ST  HIT 
IIGI  ITIMID  HIT 
1:0ELIT.  1ST  ITIT 


BMKCP.EIEIT  (FOP.  ISSTE' 

? :TIIE/ FLIGHT  MPIIELS-BITS- 
LOT  IT!  :  1ST  HIT 
HIGH  IfB:210  HIT 
ID:!  DRIFT 
M:T  DIIFT 

12 :BIT  1:J0T  i  T1P.GET 

6METEISE  DI1ECTI0I 
5:TU  IOP.E  Till  1  SPI 
4:D0!'T  LDD  TO  TIRPRE 
13:Z  CEITEI  OF  E1SS  OFFSET/ 2 
14:T  CEITEI  OF  ILSS  OFFSET 
15:DEL1T.  2ID  HIT 

IIFO  IS  SHED  IS  FOLLOIS: 

BTTE  0ML1GET  i  (FOR  ID) 

1  MULLET  1/2 
’MULLET  T 
3ML1GET  1/2 
4MLIGET  T 
5MUEIB  (LOT) 

t:iuiiB  high 


STLET  LDL 

44 

BIT 

53213 

5EQ 

COITII 

LCi 

53213 

STL 

53213 

JKF 

SFEBC 

COITII  LDL 

53255 

LID 

4121 

STL 

53255 

LDL 

4250 

STL 

53255 

LDL 

53213 

STL 

53213 

LCL 

I1Q2 

LID 

<1 

BEO 

ItOOlO 

JIP 

EEPLLT 

I1Q010  LDI 

T+30 

SPI/SP1 

IDT 

7+31 

SP1ITE/DLTL 

LDL 

no 

LID 

iJ2 

COLLISIOI 

BEO 

110020 

STZ 

SSCOL 

STT 

SDCOL 

LDL 

no 

CLEL1 

LID 

4223 

COLLISIOI 

STL 

no 

FLLG 

IRQ020  LDL 

zio 

LID 

415 

BEO 

IRQ030 

;PLLT  LIT  SQUIDS  HERE 

IRQ030  LDL 

no 

TLITIIG  FOI 

LID 

iE 

TIIGGEl 

BEO 

II0040 

IELELSE? 

LDL 

55321 

TESM1S  IT 

CIP 

1241 

IEEI 

BEO 

n?040 

IELELSED 

LDL 

no 

TESMLEH 

LID 

4241 

FLLG 

STL 

no 

110040  LDL 

CISDLl 

•CIOSS  01? 

BEO 

1(90(0 

DEC 

CRsDLL 

he 

110050 

LDL 

IITSP1 

T01I  OFF 

E01 

4255 

CIOSS  HD 

HD 

T+2I 

LIT  BIT 

STL 

mi 

? LEGIT  Ur 

BIT 

no? 

BTC 

IP.0050 

CIP 

(O' 

BIE 

1 10050 

LDL 

no 

LID 

453 

STL 

no 

JIP 

SEIJI  : 

loini  no 

IIQ050  LDL 

(0 

STL 

BITS?! 

110050  LDL 

no  : 

TLIE  LIT 

LID 

4152  : 

RELDIIGS? 

HE 

IIOOIO 

LDL 

40' 

STL 

COR! 

STL 

CD12 

STL 

B0K9L 

JIP 

SEL31 

IOISLL  no 

ZRQ010  LDL 

SFB 

SHE 

Pli 

SFB  (  SFC 

LDL 

SFC 

PIL 

DEC 

nrsEc 

IET  TilGET? 

BEO 

nooBO 

mil  LIE? 

JIP 

110210 

IOT  THE 

nooto  LDL 

430 

IESTOEE 

STL 

ILFSEC 

BLLF  SEC 

I0TE 

Sn.THOlD 

110050  LDT 

4255 

LDL 

no 

MS  TIRGET 

m 

42 

CBECI 

HE 

nouo 

DISLBLED? 

LDT 

40 

LDL 

ISFII.T 

•4  TIIGETS 

CIP 

1255 

BIE 

IRQ100 

LDL 

432 

STL 

FSTLT 

one 

TLIOED 

LDL 

no 

MOI'T  TLIE 

LID 

453 

:  LIT  BORE 

STL 

no 

:  1DGS  IF 

JIP 

1103(0 

;  10  TIIGETS 

I1Q100  CIP 

1254 

HE 

110110 

LDL 

no 

on 

>2 

STL 

no 

JIP 

110140 

110110  CIP 

125) 

M5ISTLE? 

HE 

LDI 

IRQ130 

OFFSCI 

MET  FLLG 

Oil 

41 

STL 

OFFSCI 

110120  DIIC 

SFI 

JIP 

110050 

110130  CIP 

I12B 

MELLT 

BCC 

110150 

SEC 

SBC 

41 

ST1 

(SFBI.T 

CEP 

1128 

BEO 

110120 

DEt 

110140  LDL 

10 

110150  ST1 

I5II0 

MllGETS 

in 

LDI 

41 

LDL 

i!?S 

STL 

e’lRO 

•u:T*r 

0  LDL 

ICE 

ins 

MOT  SPRITE 

STL 

34110 

:  BIT 

LDL 

?*;! 

LID 

nno 

DEO  IF.01°0  MPPITE  OFF 

LDL  TLIII.i 

5*1  IROISO  : f 0  LIMIT 

DEC  TLIII.i 

Bit  IIOIBO  MOIE  TIB! 

LDL  TL'12.1  :LI!IT  FOi 

BIO  IEO170  :  IIP  HIT 

STL  TLlE!. I 

LCi  10 

STL  TLIII.I 

LDL  TIIFL2.I 

STL  TIIFL1 .1 

LDL  DLSTI2.I 

STL  DLSTE1.I 

STL  CDLSTI.I 

JEF  IIOIBO 

IROIIO  LDL  I3H0  Mill  LIIIT 


OIL 

OFFSCI 

EIPI1ED 

STL 

OFFSCI 

LCi 

4121 

STL 

LDL 

TLIII.I 

OFFSCI 

ILS  THE 

E9E 

1255 

EIPIIED 

LID 

Ml 

01  ILL 

HE 

nono 

45  \ 

TLICETS? 

LDL 

STL 

FSTLT 

130180  JIP 

IIQ250 

110150  LDL 

I5I10 

TIRGET  IEED 

BEO 

noiio 

TO  GO  DP? 

DEC 

B5I10 

1  LESS  TI! 

LDL 

14110 

CLEL1 

LID 

M3 

EIPIID  T 

STL 

M3 

LDL 

14110 

:CLELI 

LID 

H25 

EIPIID  Z 

STL 

T+25 

LDL 

nno 

:CLIii 

LID 

M5 

ugh  z 

STL 

M5 

TIL 

;I=I*2 

LSI 

Til 

1 

LDL 

(SFBI.T 

:I  COORD 

STL 

1IT 

VI 

LDL 

!  SFBI.T 

:!  COORD 

STL 

IIT 

M.I 

TIL 

:I=I/2 

LSI 

Ti! 

l 

LDL 

(SFBI.T 

STL 

TiHDM 

IIT 

LPL 

(SFBI.T 

MPIITE  PTE 

STL 

IIT 

2040.1 

;EZP11P  Z? 

LDL 

(SFBI.T 

BPL 

IIQ200 

LDL 

M5 

MIS 

OIL 

1)110 

C-2 
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Pace 


STi 

TO" 

STi 

CLSTE2 .1  : 2BD  ITIT 

ST? 

C0I1 

STI 

LISTS2+S 

I IQ200  LOi 

(SFBI.T 

:E!?1ID  T? 

II: 

OIIC 

I0I120 

LDI 

to 

HD 

1(4 

LDI 

T+21  :T0H  01 

LDT 

C01S1T 

STi 

con 

BEQ 

110210 

Oil 

I3II3 

SFEITE 

IIC 

C01S1T 

STi 

rg*  ? 

LD1 

?+23 

:TES? 

STi 

T+21 

CPT 

(5 

STi 

B0!?:0 

Oil 

B3IIQ 

119250  LSI 

B3IIQ 

BCC 

119310 

STi 

1011 20+ : 

STI 

f +23 

DE! 

:I£IT  SPRITE 

LDT 

ID 

STi 

IDS550 

119210  LD1 

(SFBI.T 

:1IG1T  I? 

BEO 

119250  .‘FIIISIED? 

ST? 

COISET 

STi 

IOIHO+1 

1KB 

132 

JIP 

119150 

119310  LDi 

Bill? 

115)50  PLl 

BEQ 

110220 

110250  TT1 

SET  OP 

STI 

SITBOr.T 

STi 

SFC 

LDI 

T+15 

CLC 

TilOlD 

TTI 

PLl 

Oil 

1)119 

IDC 

SF8 

FOE  IEIT 

CLC 

STi 

SFE 

STI 

T+15 

STI 

T110ID 

THE 

IDC 

(5 

J«? 

SE131  rIOlUL  HO 

IIQ220  LD2 

(SFBI.T 

;SPl  COLOR 

LDI 

SFC 

TIT 

iFTER  LDT 

CUR-  :STICI  -T1 

HD 

115 

IDC 

10 

LDI 

12110 

IIC 

CD12 

STi 

7+39-1 

STI 

TliOID+1 

STi 

S1TB0F.T 

LDI 

53257  :l  LOCiTIOI 

I  IT 

LDI 

1192 

SIOT  I (JIBES 

LDI 

IIO 

US  TIIGGEF. 

STL 

El  ISO 

LD1 

(SFBI.T 

(THE  LIBIT 

HD 

12 

OF  THGTS? 

HD 

(12 

BEFI 

STI 

ILP150.T 

Cl? 

1255 

;I0  LIBIT? 

BEO 

115230 

BIE 

119320 

1ELEISED? 

LDI 

5325S  :T  LOCiTIOI 

BEQ 

119230 

JS1 

S  S9IIJI 

LDi 

55321 

T1IGF.  POLL 

STI 

B2I10 

LSI 

1 

ITIIE  LIBIT 

II9220  LDI 

115 

Cl? 

(247 

STi 

TLP15D.T 

LSI 

l 

:  2  ID  HIT 

BBI 

BEF01E 

BIE 

1103 20 

LDI 

T+15  :£IGDT  I  F01 

LSI 

1 

JIP 

1FTE! 

BIT 

BOxCOL  :L!C-HT?EI 

iSL 

l  :  SPRITE  7 

110 

1254 

BEF01E  HD 

i5 

1E1DT  TO 

IPL 

Si PULL 

01  SCIEEI" 

LDI 

T+14  :ITIL:  V 

STI 

TLII2.X 

BEQ 

115290 

P10CESS? 

LDI 

(4 

101 

l  :  2 

LD1 

(SFBI.T 

.‘THE  LIBIT 

I1Q280  JIP 

119350 

STI 

532S0 

STI 

ITG160.T 

110 

115 

:  1ST  ITIT 

110290  JS1 

0ISC1I 

110320  JIP 

110350 

LDI 

SORTIF 

1SL 

l 

1DD1 

SFB.ILPB20 

SIPDLL  JSR 

BUG 

BEQ 

IIQ380 

119230  STi 

Tim. i 

LDI 

C012 

LDi 

<0 

IF  1IT0IE 

LDT 

CDISET 

in 

ilD 

(121 

STI 

IT1L 

US  TIE 

lie 

C01SIT 

LOi 

(SFBI.T 

.‘DEL1T  F01 

TIT 

STi 

ITll+1 

1ETEL1TI0I 

C?T 

(5 

STI 

DLSTK1.X 

:  1ST  ITIT 

LDI 

SECTS 

STI 

mi 

TUT  S01T- 

BCC 

mm 

STI 

CDLSTI.I 

HD 

11 

STi 

TF1L+1 

IIG  IEILLT 

LDT 

(0 

in 

BEQ 

119300 

LDI 

I1I10 

IS  THE 

STT 

COISET 

LDi 

ISFBI.T 

.'HC1EIEIT 

TTi 

BE? 

119)40 

1ISIE1 

IR037D  LDI 

11IR0 

STI 

IISTI.I 

on 

1121 

1SL 

i 

REMOTE 

STI 

S1TB0F.T 

I  IT 

TIT 

LDI 

10 

THESE 

m 

LDI 

(SFBI.T 

:FLICIT  THE 

IIC 

SFC 

DCC 

IRQ330 

LUES  HD 

CLC 

LSI 

1 

;  2ID  ITIT 

119300  LDI 

11 119 

III 

1EIISE1T 

IDC 

(5 

LSI 

1 

STI 

ILPB50.T 

IE933D  CLC 

THE  CILL 

TIT 

LSI 

l 

LDi 

B2IRQ 

IDC 

9FFI 

TO  GETIT 

LDi 

12110 

LSI 

1 

STi 

TLPB50.T 

STI 

ITU 

II  CTR10T 

STI 

SITBOF.T 

STI 

TIIFL2.I 

LDI 

T+15 

RIGHT  I  FOE 

TIi 

— 

DEC 

SORTIF 

LDI 

(SFBI.T 

.‘FLICIT  THE 

1SL 

i 

SPRITE  7 

IDC 

OFFI+1 

— 

IR93BD  DEC 

IUHID  :l  UIHIC-S 

110 

115 

;  1ST  ITIT 

LDi 

T+14 

ITU:  S7 

STi 

irn+i 

— 

DIE 

II9400  :  TO  THE 

STi 

TIIFL1.I 

101 

i 

11 

LDi 

B2IIQ 

--- 

LDi 

no 

I  IT 

STi 

ITCB50.T 

CLC 

— 

EOI 

4192 

LDI 

(SFBI.T 

;I  DRIFT 

IIT 

IDC 

OFF! 

... 

STI 

115 
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5. 

0.  0.  5.  1.  0.  6.  16.  0.254 

fTlBLE  JTTE  0,16.17.33,49.56.65.0 

STI 

S14 

10.  2.  5.  6.254.  32.  12.  19. 

0 

JTTE  255  (EIC  LETEL  71 

.DTTE  0.17.33.50,56.83.115.0 

LDT 

0 

JTTE  41.121.  12.  48.204. 

5. 

:LEYEL  8  (634-1197) 

.DTTE  0.17.49.66.99.116.148,0 

LDI 

lo 

10.  2.  5.  5.254.  48.  12.  61. 

0.254 

JTTE  144 

.BTTE  0.33.56.83.116.1(8.181.0 

CIP 

(0 

JTTE  1  .141.159.  15.  46.204. 

5. 

JITE  1  .  77.152.  36.  44.  12.  5.  11 

.DTTE  0.33.66.99, 141. 111.215.0 

BEQ 

UI060 

52.  2,  1.  7.254.  0.  12.  24. 

0.254 

2.  5.  10.255.  0.  5.  13.  0.138 

.DTTE  0.49.83.132.111.231.248.0 

111030  LDi 

(SFB1.I 

JTTE  1.  51.159.  18.  46.204. 

5. 

JTTE  135  (LID  11 

.DTTE  0.16, 3). 33, 50,65.(2.0 

DISC 

SFB 

25.  1.  3.  7.254.  0.  12.  24. 

0.254 

JTTE  3.251.115.  5.  38.  12-  4  5 

.BTTE  0.16.17.33.49.66,66.0 

Til 

JTTE  I.  31.159.  20.  46.204  . 

5. 

0.  0.  6.  1.  0.  5.  16.  0 

JTTE  0.17.49.55  . (3. 115. 132.0 

liI040  LDI 

SFB 

13.  2.  5.  7.254.  0.  12.  24. 

0.254 

JTTE  83.130.  5.  37.  12.  !•  t 

JTTE  0.33.50.(2,115.132.155.0 

CLC 

JTTE  1.155.147.  24.  45,204, 

5. 

0.  0.  5.  0.  0.  5.  15.  0 

(OHIO  JTTE 

iDC 

(15 

(6.  2.  1.  8.254.  0.  12.  32. 

0.254 

JTTE  225  152.  35.  44.  12.  5. 

60.102.102,102.102.102.50.0.102,102.10 

STi 

SFB 

JTTE  1.  55.147.  26.  45.204. 

5. 

54.254.  3.  10.255.  0.  6.  11.  9.14C 

2.102.102.102.60.0.126 

LDi 

SFC 

43.  2.  3,  8.254.  0.  12.  32. 

0.254 

JTTE  1)5  (EPD  2i 

JTTE 

IDC 

(0 

JTTE  1  .  51.147  .  21  .  45.204  . 

5. 

JTTE  2.121-U5.  (.  36.  !2.  4.  C 

24.24,24.24.24.24.0.0.0.0.0.0.0.0.0.60 

STI 

SFC 

21.  2.  5.  8.254.  0.  12.  32. 

0.254 

0.  0.  4.255.  5.  6.  15  0 

.102,102.102.102.102 

DEI 

JTTE  1.193.155.  32.  44.  12. 

JTTE  251.145.  4.  36  .  12  .  4.  ( 

JTTE 

BSE 

tll040 

5.128.  2.  1.  9.255.  0.  6. 

3. 

0.  0.  4.255.  0.  6.  15.  0.132 

60.0.126.96,56.120.96.36.95.0.0.0.0.0. 

LDi 

(SFBI.T 

0.254 

JTTE  1.109.152.  33  .  44.  12. 

0,0.0.0.24.60.102.126 

BPL 

111050 

JTTE  1.121.155.  34.  44,  12. 

5. 

4.121.254.  1.  iO . 255 .  0.  6.  1). 

JTTE 

DISC 

SFB 

54.  1.  3.  9.255.  0.  6.  13. 

0.254 

0.136 

102,102,102,0.99.119,127.107.99.99.99. 

I1I050  DEC 

Si) 

JTTE  1.  51.155.  35.  44.  12. 

5. 

JTTE  1.251  .115.  6.  38.  12.  4. 

0.99.119.127,107.99.99 

BSE 

UI030 

12.  2.  5.  9.255.  0.  5.  13. 

0.254 

0.  0.  6.  1.  0.  6.  16.  0.1)6 

JTTE 

111950  LDi 

(SFBI.T 

:! IOST  TO  LEFT  BEIIIS  SEtE 

JTTE  145  IEID  )l 

99.0.60.102.102.102.102.102.60.0 

STI 

Si) 

JTTE  2.  23.16).  9.47.236. 

5. 

JTTE  1.79.150.  1.  35.  !2:  J. 

JIB 

STi 

(SFDI.T 

41.254.  1.  5.254,  32.  12.  19. 

0 

0.  9.  3.254.  0.  5.  !)•  0.1)2 

C-12 


MLCH0BK1.TXT  FOR  ARM  PROGRAM  (December  1991) 


.ETTE  1.223.154.  2.41.294.  4. 

0.  0.  0.  2 . 2S4 .  0.  12.  17.  0.1)4 

.BITE  2.  2), 145.  28.  45.204.  !. 

21.  2.  1.  9.254.  0.  12.  )2.  0 

.BYTE  23.145.  24.  45.204.  5. 

86.  2.  1.  9.254.  0.  12.  )2.  0.140 

.HTI  1.165.152.  15.  44.  12.  4. 

54.254.  ).  10.255.  0.  5.  1).  0.1)6 

.BYTE  1.  31,145  28.  45.204.  4. 

21.  2.  5.  9.254.  0.  12.  32.  0.1)6 

.im  139  (EID  41 
.BITE  1.  35.161.  19.  46.2)6.  4. 

26.254.  3.  8.254.  0.  12.  24.  0.1)6 

. BYTE  2.  31.1)0.  10.  47.204.  4, 

21.  2.  3.  7.254.  32.  12.  19.  0 

■BYTE  31.128.  10.  48.204.  4. 

21.  2.  3.  7.254.  48.  12.  61.  0.136 

.BTTE  1.  75.151,  19.  46.236.  4. 

26.254.  3.  8.254.  0.  12.  24,  0.136 

.BYTE  3.  49.161.  18.  46.204.  4. 

26.  2.  3.  8.254,  0.  12.  24.  0 

.BTTE  75.170.  11  .  47.236.  4. 

21.254.  3.  7.254.  32.  12.  19.  0 

.BYTE  75.178.  11.  48.236.  4. 

2,-254.  3.  7.254.  48,  12,  61.  0,136 

.BYTE  133  (EIO  51 
.BYTE  3.  89.154,  2,  41.204.  <. 

0.  0.  0.  2.254.  0.  12.  37.  0 

.BITE  205.169.  1.  39.204.  4. 

0.  0.  0,  1.255.  32.  24.  34.  0 

.BYTE  253.169.  1.  40,204.  4. 

0.  0.  0.  1.255.  48.  24.  34.  0.136 

.BYTE  1.  53,161.  20,  46.204.  2. 

13.  2.  5,  8,254.  0.  12.  24.  0.132 

.BYTE  1,  75.146.  29.  45.2)6.  4. 

21.254.  5.  9.254.  0.  12.  32.  0.136 

.BYTE  2.  57.161.  20.  46.204.  2. 

13.  2.  5.  8.254.  0.  12.  24.  0 

.BYTE  57,161.  18.  46,204.  4. 

26.  2.  3.  8.254.  0.  12.  24.  0.136 

.BTTE  133  (EID  6) 

.BYTE  2.  31.179.  12.  47.204.  2. 

10,  2.  5.  7.254.  32,  12.  19.  0 

•BITE  31,128.  12.  48.204.  2. 

10.  2.  5.  7,254,  48.  12,  61.  0.132 

.BYTE  1.159.161,  17.  46,204.  3. 

52.254.  1.  8.254,  0.  12.  24.  0.134 

.BYTE  1.166.146.  26.  45.204.  4. 

43,  2.  3.  9.254.  0.  12.  32.  0.136 

•BYTE  1,171,160,  3.  35.  12.  3. 

0,  0.  0,  3.254.  0.  5,  13.  0,134 

.BYTE  1,  75.152.  37.  44.  44.  5. 

32.254,  5.  10.255.  0.  6.  1).  0.140 

.BYTE  255  (EID  7.  EEC  IEYEL  11 

;LETEL  9  (1198-2009) 

.BYTE  1.101.130.  5.  37.  12.  5, 

0.  0.  0,  4.  0.  0.  6,  15.  0.144 

.BYTE  2,127.152,  3).  44,  12. 

5.128. hi.  1,  9,255.  0.  6  .  13.  0 

•BTTE  71,115.  6.  38.  12.  7. 

0,  0.  0.  5.  I.  0,  6,  16.  0.148 

.BTTE  1  9.146.  27,  45.236.  4. 

43.254,  3.  8,254,  0.  12.  32.  0.142 

.BTTE  1.241/115.  6,  38,  12.  5. 

0.  0.  5.  1.  0.  6,  16.  0,141 

•BYT!  2.193.152.  32.  44.  12. 

5,121.  2.  1.  9.255.  0.  6.  13.  0 

-BYTE  71,145,  4.  36.  12.  7. 

0.  0,  0.  3,255,  0.  6.  14.  0,148 


.BYTE  1.  33.151.  21.  46.235.  3. 

13.254.  5.  7.254.  0.  12.  24.  0.140 

.BYTE  1.  55.345.  24.  45.204.  4. 

4).  2.  3.  8.254.  0.  12.  32.  9.142 

.BYTE  2.  31.151.  20.  45.204.  3. 

13.  2.  5.  7.254.  0.  12.  24.  0 

.BYTE  71.154.  2.  41.204.  7. 

0.  0.  0.  1.254.  0.  12.  35.  0.148 

.BYTE  2.  23.170.  13.  47.2)5.  3. 

10.254.  5.  5.254.  32.  12.  19.  0 

.BYTE  2U28.  1  3,  48.235.  3. 

10.254.  5.  6.254.  48.  12.  61.  0.140 

.BYTE  1.  jl.  151  .  20.  45.204.  3. 

1).  2.  5.  7.254.  0.  12.  24.  0.140 

.BYTE  1.  51.146,  26.  45.204,  4. 

4).  2.  3.  8.254.  0.  12.  32.  0.142 

.BYTE  2.  21.170.  1).  47.235.  3. 

10.254.  5.  6.254.  32.  12.  19  ' 

.BYTE  27.128.  13,  48.235. 

10.254.  5.  6.254.  48.  12.  51.  0.140 

.BYTE  2.  43.170,  12.  41,204.  3. 

10.  2.  5.  5.254.  32.  12.  19.  0 

.BYTE  43.128,  12.  48.204.  3. 

10.  2.  5  .  6.254.  48,  12.  51.  0.U0 

.BYTE  2.  33.161,  21.  46.2)6.  3. 

13.254.  5.  1.254.  0.  12.  24.  0 

.BYTE  7.160.  3.  35.  44.  7, 

0.  0,  0.  2.254.  0.  5.  12.  0.148 

.BYTE  1.  89.154.  2.  41.204.  5. 

0.  0.  0.  1.254.  0.  12.  36.  0.144 

.BYTE  3.  33.161,  21.  45.235.  3. 

13.254.  5.  7.254.  0.  12.  24.  0 

.BYTE  221,169.  1.  39.294.  7. 

0.  0.  0.  0.255.  32.  24.  32.  0 

.BTTE  19.169.  1,  40.236.  7. 

0.  0.  0.  0.255.  48.255.  32.  0.148 

.BYTE  2.  43.170.  12.  47.294.  3. 

10.  2.  5.  6.254.  32.  12.  19.  0 

.BYTE  43.128.  12.  48.204,  3. 

10.  2.  5.  5.254.  48.  12.  61.  0.140 

.BYTE  3.  31.151.  20.  45.204.  3. 

13.  2.  5.  1.254.  0.  12.  24.  0 

.BYTE  127.169.  1,  39.204.  7. 

0.  0.  0.  0.255.  32.  24.  32.  0 

.BTTE  175.169,  1,  40.204.  1. 

0.  0.  0.  0.255.  48.255.  32.  0.148 

.BTTE  2.  31.161.  20.  46.201.  3. 

13.  2.  5.  7.254.  0.  12.  24.  0 

.BTTE  241.154.  2.  41.201.  1. 


0. 

0. 

0. 

1.254, 

0. 

12.  36, 

0.148 

.ETTE  2. 

43.110. 

12, 

47.204. 

3. 

10. 

2. 

5. 

6.254. 

32. 

12.  19. 

0 

.BYTE 

43.128, 

12. 

48.204. 

3. 

10, 

2, 

5. 

6.254. 

<1. 

12.  (1. 

0.140 

.BYTE  1.111,160.  3,  35.  12.  5. 

0.  0.  0,  2.251.  0.  6.  12.  0.144 

.BYTE  2.  27.110.  13,  47.236.  3. 

10.254.  5.  6,254.  32.  12.  19.  0 

.BYTE  27.128.  13.  48.2)6.  3. 

10.254.  5.  6,254.  48.  12.  61.  0.140 

.BYTE  1,  33.161,  21.  46,236.  3. 

13.254.  5.  1.254,  0.  12.  24  0.140 

.BYTE  1.  9,145.  27.  45.236.  4, 

43.254.  3.  8,254.  0,  12.  32.  0.142 

.BYT."  2,  31.151  .  20.  46.204.  3. 

1).  2.  5.  7.251.  0.  12.  24,  0 

.BTTE  131.130.  5.  31.  12,  1. 

0.  0.  0.  4.  0.  0.  6.  15  0.148 

.BYTE  2.  21,170.  13.  41.235.  3. 


10.254.  5. 

6.254. 

n 

12.  I4. 

0 

.BTTE 

21.128. 

;  i 

48.2)6. 

3. 

10.254.  5. 

5.254. 

4s. 

12.  61. 

9.149 

.BITE  1. 

33.151. 

■1 

46.236. 

3. 

13.254.  5. 

1.254. 

0. 

12.  24. 

0.140 

.BYTE  2. 

43.no. 

12. 

47.294. 

3. 

10.  2.  5. 

6.254. 

>2. 

12.  19. 

9 

.BYTE 

43.128. 

12. 

48.204. 

3. 

10.  2.  5. 

6.254. 

48. 

12.  51. 

0.140 

.BYTE  1. 

55.145. 

26. 

<5.204. 

4. 

43.  2.  3. 

8.254, 

0. 

12.  32. 

9.142 

.BYTE  2. 

127.152. 

YL 

44.  12. 

5.128.254. 

1.  9.255. 

0.  6. 

13.  0 

.SHE 

23.115. 

5. 

38.  44. 

7. 

0.  0.  0. 

5.  1. 

0. 

6.  16. 

0.148 

-BTTE  1. 

11.145. 

4. 

36.  12. 

5. 

0.  0.  0, 

3.255. 

0. 

5.  14 

o.n 

.BTTE  255  (EID  LEVEL 

91 

.•LEVEL  10  (2010-25121 
.BYTE  1.175.145.  4.36.12. 
0.  0.  0.  4.255.  0.  5.  15. 

.BYTE  2.  55.152.  31.  44.  44. 
0.254.  80.  10.255.  0.  6.  13. 

.BTTE  155.160.  3.  35.  12. 
0.  0.  0.  3.254.  0.  6.  13. 

.BTTE  2.  35.146.  29.  45.236. 
0.254.  80.  9.254.  0.  12.  32. 

.BYTE  135.154.  2.  <1.204. 
0.  0.  0.  2.254.  9.  12.  37. 

.BYTE  1.  89.146.  26.  45.204. 
43.  2.  3.  9.254.  0.  12.  32. 
.BYTE  131  I EID  1) 

.BYTE  2.  45.161.  21.  46.235. 

13.254.  5.  8.254.  0.  12.  24. 
.BYTE  45.161.  19.  45.236, 

26.254.  3.  8.254.  0.  12.  24. 
.BYTE  1.  51.146.  28.  45.204. 

0.  2.  10.  9.254.  0.  12.  32. 
.BYTE  2.  29.170.  11.  47.235, 

21.254.  3.  1.254.  32.  12.  19. 
.BYTE  29.128.  11.  48.2)5. 

21.254.  3.  7.254.  48.  12.  51 
.BYTE  2.197.159.  2,  39.204. 

0.  0.  0.  1.255.  32.  24.  34. 

.BYTE  245.169.  1.  40.204, 
0.  0.  0.  1.255.  48.  24.  34, 

.BYTE  135  (EID  21 
.BYTE  2.  49.161.  20.  46.204 
13,  2.  5.  8.254.  0.  12.  ?4 
.BYTE  49.161.  18.  46.204 

25.  2.  3.  8.254.  0.  12.  24. 
.BYTE  1.  31.146.  29.  45.2)6 

0.254.  80.  9.254.  0.  12.  32. 

.BYTE  4.123.170.  12.  47.204 
0.  2.  80,  7.254.  32.  12.  19. 

.BYTE  123.128,  12.  48.204 
0.  2.  80.  7.254.  48.  12.  61 
.BYTE  73.154.  2.  41.204 
0.  0.  0.  2.254.  0,  12.  31. 

.BYTE  253.154.  2.  41.204 
0.  0.  0.  2.254.  0.  12.  37. 

.BYTE  139  (EID  3! 

.BYTE  2.  65.170.  13.  47.236 

10.254.  5.  7.254.  32.  12.  13 
.BYTE  65.128.  1).  48.236 

10.254.  5.  7.254.  48.  12.  61 
.BYTE  1,  49.161.  18.  45.204 

26.  2.  3.  8.254.  0.  12.  24 
.BTTE  1.  49.145.  29.  45.2)5 


3. 

0.136 

82. 

32 

3. 

0,142 

50. 

21 

2. 

0.138 

5. 

0.1)8 


0 

4. 

0136 

49. 

21.1)6 

3. 

0 

3. 

0.132 

) 

0  ' 

3. 

0.134 

2. 

0 

4. 

0.136 

49. 

21.135 

17. 

10 

17. 

10 

5. 

9 

5. 

0.138 

2. 

0 

2. 

0.130 

4. 

0.13$ 

3. 


Page  11 

21.254.  5.  9.254.  0.  12.  32.  0.134 

.BYTE  1.  51.151.  18.  46. 294.  4.  26. 

2.  2.  £.254.  0.  12.  24.  9. '34 
.BYTE  1.  35.146.  29.  45. 215.  3. 

21.254.  i.  9.254.  0.  12.  32.  0.132 
.BYTE  1.185. 160.  3.  35.  1  2.  3  .  9. 

9.  0.  3.254.  0.  5.  ]).  0.134 

.BYTE  135  !EID  41 

.BYTE  1.221.145.  24.  45.204.  3.  85. 
2.  1.  “.254.  0.  12.  32.  0.130 
.BYTE  2 .287.146.  27.  45.294.  3. 

43.254.  3.  9.254.  0.  12.  32.  0.134 

.BYTE  1.  85.145.  4.  36.  12.  2.  9. 

0.  0.  4.255.  0.  6.  15.  0.136 

.BYTE  3.  2U52  .  33.  *4.  44. 

50.128.254.  81.  10.255.  0.  5.  13. 
32.1)8 

.BYTE  1.173.130.  5.  37.  12.  2.  0. 
0.  0.  5.  0.  0.  5.  15.  9.132 

.BTTE  1.  99.152.  36.  44.  12.  50.  32. 
2.  21.  10.255.  0.  6.  13.128.138 
.BTTE  1.111.115.  6.  38.  12.  3.  0. 
0.  0.  5.  !.  0.  5.  15.  0.135 

.BTTE  255  (EID  5.  EIO  LEVEL  101 
:OLD  LEVEL  5  (6)4-12161 
:  .BYTE  1.  87.115.  5.  38.  12.  7.  0 

0.  0.  5.  1.  0.  5.  15.  0.1)2 

:  .BYTE  1.251.115.  5.  38.  12.  5.  0. 

0.  0.  5.  1.  0.  5.  16.  0.138 

:  .BYTE  133  (EID  1! 

:  .BYTE  2.  77.152.  35.  44.  12.  5.  32. 
2.  5.  10.255.  0.  5.  13.  0 

;  .BYTE  151.130.  5.  37.  !2.  5.  9. 

0.  0.  4.  0.  0.  6.  15.  0.13S 

;  .BYTE  1)5  (EID  2! 

:  .BYTE  1.191.145.  4.  36.  12.  3.  0 

0.  0.  4.255.  0.  5.  15.  0.132 

:  .BYTE  1.251.152.  32.  44.  12.  4.128. 
2.  1.  10.255.  0.  6.  13.  0.134 

:  .BYTE  !.  51.146.  29.  45.236.  6. 

21.254.  5.  9.254.  0.  12.  32.  0.140 

:  .BYTE  145  (EID  Jl 

:  .BYTE  2.249.160.  3.  35.  12.  4.  0. 

0.  0.  3.254.  0.  6.  13.  0 

;  .BYTE  131.130.  5,  37.  12.  4.  0 

0.  0.  4.  0.  0.-  6.  15.  0.136 

;  .BYTE  141  (EID  4' 

:  .BYTE  1.  41.152  4.  44.  12.  11.  64 

2.  3.  10.255.  0.  ».  !).  0.134 

;  .BYTE  1.  75,161.  19.  46.236.  4. 

26.254.  3.  8.251.  0.  12.  24.  0.1)4 

:  .BYTE  1.165.146.  24.  45.204.  J.  56 
2.  1.  9.254.  0.  12.  32.  0.1)2 

:  .BYTE  1.  51.161.  18.  46.204.  4.26 
2.  1.  8.254.  0.  12.  24.  0.1)6 

:  .BYTE  149  (EID  51 
;  .BYTE  1.  11.161.  21.  46.235.  2. 

13.254.  5.  8.254.  0.  12.  24.  0.1)2 

:  .BTTE  1.  41.146.  26.  45.204.  7.  43 
2.  3.  9.254.  0.  12.  32.  0.131 

:  .BYTE  1.157.154.  2.  41.204.  3.  0 
0.  0.  2.254.  0.  12.  31.  0.134 

:  .BYTE  3.  41. HO.  10.  41.204.  4.  21 
2.  3.  1.254.  32.  12.  19.  0 

;  .BYTE  41.121.  10.  41.204.  4.  21 

1.  3.  7.254.  48.  12.  51.  0 

:  .BYTE  121,161.  15.  <f.204.  5.  52 

2.  1.  8.254,  0.  12.  .'4.  0.140 

:  .BYTE  1)1  I  EID  6! 
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DDES14  JTTE  144, 137, '1220'. 212. JIS 
IS  i  '.24 

JTTE 

212. 210. 19) . 204. 144. '.’.140. 32.24 
0DES15  JTTE 

134.’09' .139.'00' .135.'00'.13C.*00’.14 

7.154.1)3.140 

JTTE  32.195. 'O  TOO  HIT  TO 
SEE*. 140 

JTTE  29.’  TEE  12 
EliHPLES'.140.29.' 

1(111?'. 134. 'Of 
DDES15  JTTE 

134. '09'. 139. '00'. 1)5. JO'. 1)5. '00'. 14 

7.154.1)3.140 

JTTE  32,195.  J  TOO  HIT  TO 
SEE', 140 

JTTE  '  TIE  11  IliEPLES 
OF'. 140. 'TIE  SIEGLE  LEID  IDLE' 

JTTE  '  1G1II? ’ .  1 34 .  '04 ' 

DDES17 

JED 

.Lit  SPECIESTt 
;SPECI!STl  II  ILCI0BI2.TIT 
SPCIIS  jst  0IFL0T 


LDP.  101 
BSE  SPC010 
IDD4  Si). !!$!02 
LDi  IIISM3-IIST02 

m  spcoio 

SPC010  CIP  41 
DIE  SPCOIO 
IDDt  S13.1IST03 
LDi  IIIST04-IIST03 
BIE  SPC040 
SPCOIO  CIP  42 
BIE  SPC030 
1DD!  S13.1IST04 
LDi  4IIST05-1IST04 
BIE  SPC040 
SPC030  IDDt  Si) . ISST05 
LDi  4IEST05-IIST05 
STA  LEIST2 
JSC  LETHL 
iDDt  S13.IIST05 
LDi  4IIST07-IIST05 
SPC040  STi  LEISTI 
JSt  LETHL 
DSPL  IIST01.IIST02 
SPC050  IDT  40 
LDi  55321 
CHP  4247 
BEO  SPC050 
DET 


mm  m 

JSt  FLOIT 
SPC070  LDI  55321 
CHP  4255 
BIE  SPCOIO 
ITS 

IISTQ1  JTTE  137.J723('.204.'OLL 
TtICCEt  TO  COITII0£>'.134.'00' 

IIST02  JTTE 

134. '09'.  147. 135.  JO'. 1)5.  JO'. 1)3. 137 
.'0402', 2! 

JTTE  194.  JIDiEEITlLS 
FOf. 137. '0205'. 111. 'T1TIOIUT  ' 

JTTE  212.'itCETS'.30 
JTTE  137.  J104M3).’. 

* .133.211 . 'TE1DT  ’ . 208 . 'OSITIOf 
JTTE  137.Jlir.133.'. 
'.133.193. 'IIIIC' 

JTTE  1)7. '0114'. 1)3.'. 

' .133.194.  JEITI  ' .  195 , 'OfTKOL' 

JTTE  137 .  '0117 '  .133 .' . 
',133.212.  JIGGEt 
'. 211. 'QWEir. 133.153 
IIST03  JTTE 

1)4.  *09'  .147 .135.  JO’  .1)5.  JO'  .133.137 
.'0402'. 24 

JTTE  194.  JIDilEITiLS 
rot' . 1)7. '1205'. 212. 'tiCEIIG'. 1)7. '120 
7' 

JTTE 

163. 153, 153. 153. 153. 15).  15), 153 
JTTE  137.  J50t'.205.  'OTIJG 
'  .212.' &IGETS ' , 30 

JTTE  1)7.  Jill'.  1)3.'. 

' .  1 33 . 211 .  'HOOTI  Mil. 'lid' 

JTTE  137,  ’0114'.  1)3.'. 

'. 1)3.204. ’EID’ 

JTTE  1)7. Jill'. 1)3.’. 


MJJ.194.  JEtTI  M95.  JITIC" ' 

JTTE  13 VOl 20’  13)  ' 

'.!)!. 212. 'tIGCE!  Mil.  JDE!,rM  <3.!) 

IIST04  JTTE 

1)4.  J9M4M35.  J0’.1)5.J9'  13)  23' 

0402'. 28 

JTTE  191.  JIDilEITiLS 
FOE'. 1)7. '1205'. 212. 'UPPIIC  1)7. MO' 
BTTE 

153.163.153.153.153.153.163.16) 

.BTTE  1 37.’ 0608 '.205. '071 IG 
’ .212. 'iPGETS' . 30 

JTTE  137. Jill'. 13).'. 

’. 133.211. 'TEIDT  M04.JSIT105' 

JTTE  137.J114’  .1)3.'  - 
’.  1)3. 204.  'EID' 

JTTE  137. 'Oil?'. 1)3.'. 
'.133.194. 'HITS  M95.  JITtOL' 

JTTE  1)7.  JI20M33. '. 

'.1)3.212  JIGGEt  '.208. 'DLL'  133.153 
IIST05  JT 

134. '09 '.147. 135.  JO '.136.  JO'.  1)3. 137 
0402'. 28 

JTTE  194.  JIDilEITiLS 
OT’.137.  '0405'. 205. 'UESDUSIIP' 

JTTE 

133.30.1)7. J010' . 211. ’TiTIOIltT  ' 

jm  ios.'otiig  r.2!2. 'tier; 

'.205. 'OTIIC  !'.212.’U?)' 

JTTE 

143. 183. 14). 183. 143.18). 14). 14). 143. 15 


18). 14). 14). 143. 143.183. 14). 14).  143  14 

143.143.143.14) 

JTTE 

32. 183. 14) . 14). 143. 14). 143. IS). 143. 14) 
83.143.143.143 

3IST06  JTTE  211. ’TEIDT  '.20S.JS 
' .211 . 'IOOTI  ' .212. *IiCI  ' 

JTTE  211. ’TEIDT 
’ .204 . 'OS ' .140 .193. 'IIIIC 
JTTE  204. 'EID 
*  .204. 'EID'. 140 

JTTE  194 .  '151TI  ’.195. '01 
'  .194.  'KEiTI  M95.JI  ' 

JTTE  194. '1E1TH  '.195.’OI'.HC 
jm  212 . ' tIGGEl  '.211.J 
'.212. JIGGEt  '.211. J 

JTTE  212.  JIG  '.204. 'DLL’. 153 
1IST07  =* 

.EIO 

.OPT  LIST 
.EID 


C-22 


STARTUP . TXT  FOR  ARM  PROGRAM  (December  1991) 


Page  2 


‘=49152 

LDI 

to 

.OPT 

IOL 

JSt 

PIEPit 

.LIB 

JiCIOS-TilS 

JSt 

DSiBLE 

.OPT 

IOL 

LOi 

10 

EfllLE  =1200 

STI 

Y+39 

DS11LE  =3203 

STI 

TUI 

SCEIE  =3211 

STi 

f+29 

CTtKG  =1(192 

STi 

D23 

SCICT1  =1(193 

LDi 

134 

5C1C72  =1(194 

STi 

2040 

GOIDL  =1(195 

1001 

SFD. 35154 

LtTBir  =58789 

LDi 

to 

.1010  ESTUT-K384.SFEBC 

STI 

SFB  ;CE!P  i/illl 

.BYTE  195, 194.205. 5(. 48 

JSt 

SCEIE 

PIGI0H  .BITE  0 

SEI 

i 

loot 

S3I 4 . STitT 

;Pt0CED0H  SELS0B 

loot 

SFB.F1K 

;  SELECTS  SOBIOOTIIE  01  C10BI1 

LDi 

<40 

;  BT  P0IIIC 

iODtESS  ftOK  BiSIC 

STi 

SCICT1 

SELS0B  LDI 

11 

LDi 

11 

STi 

SDFFF 

STi 

CTHEG 

JSt 

321(8 

LDi 

10 

LOi 

132 

STI 

Sil 

STi 

$orrr 

STi 

$12 

MS 

CLI 

JSP 

ill  ;itl  PtOG 

JHP 

ITL020 

JHP 

PtGSEL  ;PtGSEL 

PIGSEL  LDI 

ICILIB-DiTI 

JKP 

LETE1S 

JSt 

PIEPlt 

UP 

LETIL 

KTL010  LDi 

<21  ;TEII  SC1EEI 

EST1IT  STI 

soon 

STI 

53212 

JSt 

$FDi3  ,-lOIIIT 

LDi 

<21 

JSt 

SFD50  ;ti(TlS 

STi 

532(5 

JSt 

SFD15  ;tESTOt 

LDi 

<141  :CLEit  SCtEEI 

JSt 

SFF5B  ;CIIT 

JSI 

SFFD2 

CLI 

ITL020  LDI 

1)2  ;!il 

JSt 

SE453  ;COPT  TECTOtS 

STI 

SDFFF 

JSt 

SE3BF  ;IIIT 

LDI 

10 

toot 

SFD.51344 

STI 

198 

toot 

STOP.LETBUF 

JSt 

$1811 

toot 

$13.39515 

JIP 

S111E  :10I 

JSt 

I0TEIT-KJI4 

PIEPlt  LDI 

DiTU 

ill  LOi 

10 

STI 

101 

STi 

53280 

1ID 

1(3 

STi 

5)281 

STI 

SDFFF 

STI 

SDFFF 

III 

. 

LOi 

<43 

LDI 

DITl.I 

STi 

5)2(5 

STI 

SFD 

loot 

SFD, 49152 

III 

1001 

STOP.FII 

LDI 

DITl.I 

toot 

$13,58000 

STI 

SFE 

JSt 

IOTEIT-1084 

III 

JIP 

IETLOC 

LDI 

DITl.I 

IETLOC  LOi 

12)4  ,'DISiBLE  STOP 

STI 

STOP 

STi 

808  ;  KEY 

BIT 

101 

LOi 

1128  ,‘OISIBLE  CDt/ 

BPL 

P1EP20 

STI 

(51  ;  SHIFT  IETS 

STi 

45 

LOi 

KK384  ; BISIC  SUIT 

PIEP20  III 

STi 

(41  ;OS  BOTTOI  L 

LDi 

DITl.I 

LD1 

1)1(384 

STI 

STOP+1 

STi 

44  ;B1S!C  BOY  i 

BIT 

101 

STi 

(42  :OS  BOTTOI  I 

BPL 

PIEP30 

LOi 

f <1(385 

STi 

4( 

STI 

4)  ;B1SIC  BOT  L 

P1EP30  III 

toot 

55.409(0  ;B1SIC  TOP 

LDI 

DITl.I 

LOi 

>0 

STI 

S13 

STi 

PICIJI 

III 

STi 

191 

LDi 

DITl.I 

STI 

TM( 

STI 

$14 

STi 

T+21 

III 

JSt 

IOTEIT 

STi 

(Si)I.T 

BIT 

101 

DET 

BTC 

PtEPit 

BPL 

IILQ20 

ITS 

LDi 

$13 

IOTEIT  LDT 

to 

CLC 

ITL030  LDi 

IS13I.T 

1DC 

(40 

STi 

(SFD).T 

STI 

Si) 

DIIC 

Si) 

LDI 

S 14 

DIIC 

SFD 

1DC 

to 

LDI 

SFD 

STi 

Sit 

CIP 

STOP 

GEI 

(IE 

ITL030 

BIE 

IIL010 

LDI 

SFE 

IIL040  LDI 

Si! 

CIP 

STOP+1 

HD 

(2 

BIE 

ITL030 

BE? 

IIL970 

ITS 

LDI 

115  :GDI  BUG 

SECLET  JSt 

GETII 

STI 

54295 

CIP 

to 

LDi 

no 

BE? 

SECLET 

STI 

54211 

ITS 

LDi 

t!0 

LETEiS  JSI 

LETSB1 

STI 

54213 

JSt 

51344 

LDi 

till 

JSt 

LETSB2 

STi 

54215 

ITS 

LDi 

<129 

LETIL  LDT 

LEISTE 

STi 

54276 

LET010  LDi 

IS13I.T 

LDi 

115 

STi 

LETBOF.T 

STI 

T  :Z:  SPIITE  0 

DET 

LDi 

(208 

CPT 

<255 

STI 

M  :T:  SPIITE  0 

BIE 

LET010 

LDi 

tl 

1DD1 

S13.LETB0F 

STI 

M(  rtIGHT  I 

JSt 

LETSI1 

STI 

TUI  .-SPIITE  CTHG 

JSt 

57341 

LDI 

<0 

JSt 

LETSB2 

STI 

Sil 

ITS 

1-91 

CTHEG 

LETSI1  JSI 

DSiBLE 

Oil 

It 

SEI 

STI 

CTHEG 

LDi 

1 

iDDI 

S13.1334 

11D 

125) 

LDI 

<9 

STi 

1 

IIL050  LDT 

l( 

ITS 

LDI 

<11 

LETSI2  LDi 

1 

IIL0(0  STI 

(S13I.T 

Oil 

<7 

DET 

STi 

1 

BPL 

IILO(0 

JSt 

EI1ILS 

LDI 

S13 

ITS 

CLC 

D1TI  .BYTE 

7  ; ill. 3200 

iDC 

(40 

.VOID  3200, 199(, 321(1 

STI 

S13 

.BYTE  2  :itI.$PlITES 

LDI 

514 

.VOID  211(.J200.)993( 

IDC 

<0 

.BYTE  4  : ill. IIS  111 

STI 

$14 

.VOID  1(384.24514.321(8 

DEI 

.BYTE  5  ;1!K.I1S  121 

BIE 

IIL050 

.VOID  245K.J2T8!. 321(8 

LDi 

(<1)9(0 

.BYTE  198  rltl.BlS  131 

STI 

SFD 

.VOID  321(8.31118.321(8 

LDi 

l<139(8 

CiLIB  .BITE  193  iCUIStlTIOl 

STI 

SC  3 

.VOID  1(384.11213.40131 

LDi 

1)139(1 

.LIB 

IITIO 

STI 

SFE 

; IITIO  FOt  HI  CitTlIDGE  HTtO 

STI 

SC  4 

STitT  LDi 

Si2 

LDI 

15 

HD 

<3 

STI 

GOIDL 

BIE 

IIL040 

IIL070  LDi 

CTHEG 

iDDI 

Sl).122( 

HD 

<1 

LDI 

<12 

BE? 

I 11130 

IIL010  LDT 

t) 

LDi 

$12  :  SCIOLl 

IIL020  LDi 

($13). T 

1ID 

(1 

CLC 

BIE 

I 11130 

1DC 

ll( 

LDT 

(0 
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111.910  IDi 

15880. T 

LDi 

SFD 

BPL  111210 

.BTTE 

ST1 

15812. T 

CLC 

LDi  $13 

'l  ?4  '<  ft  «  0  in?  ot  t:  H  g  g  n 

III 

IDC 

164 

CLC 

.5.62.102.42.0.0.24 

HE 

HlOtO 

STi 

SFD 

IDC  140 

.BTTE 

1110)0  L01 

15136. T 

LDi 

SFE 

STi  SiJ 

0.56. 24. 24. 60.0. 0.0. 124. 102. 102. 102. K 

STi 

16128. T 

IDC 

11 

LDi  Si4 

0.0.24.0.56.24.24 

KT 

STi 

SFE 

iDC  10 

.BTTE 

cpt 

156 

DEC 

GUIDL 

STi  S14 

60. 9.3.0. 124. 102. 102. 102. 1C!. 0.0. 0.42 

HE 

IIL090 

HE 

Kino 

DEI 

2. 192.52.5.124 

LOT 

11 

LDi 

no 

HE  IIL200 

.BTTE 

IIL100  LDi 

(SFB1.T 

STi 

COSOL 

IIL220  LDi  CTHEC 

254.254.254.254.254.254.254.254 

CIP 

1254 

LDi 

CTHEC 

HD  164 

PTT8  .BTTE 

IEQ 

IKL110 

EGE 

124 

BE?  111280 

0.192.50. 255. 60. 102.0.9. 0.1-32. 60. 255. ‘ 

STi 

16184. T 

STi 

CTHEC 

DEC  SCICT1  ; DELiT  PSB 

102.0.0.0.102 

DET 

II1110  LDi 

CTHEC 

BIE  IILKO 

.BTTE 

SPL 

IIL100 

HD 

IK 

DEC  SCICT2 

50.255.60.102.0.0.0.0.0.0.0.0.0.0.124 

LDi 

STB 

BE? 

IILKO 

BIE  1IL240 

2.102.124.95 

CLC 

JSI 

SPIOPD 

LDi  CTHEC- 

.BTTE 

IDC 

It 

DEC 

COIDL  KOI  DELiT 

EOl  155 

95. 96. 0.0. 0.102. 102. 102. 102. 62. 0.0. 56 

STI 

SFB 

BIE 

IILKO 

STI  CTHEC 

.24.24.24.50 

LDi 

src 

LDi 

CTHEC 

IDDI  SFB.FI16 

.BTTE 

IDC 

10 

EG! 

148 

LDT  140 

0.0.56.24.24.24.24.60.0.0.0.0.0.0.0.0 

STi 

src 

STi 

CTHEC 

STT  SCICT1 

0.24.125.24.24 

JHP 

IIL130 

LDi 

15 

DET 

.BTTE 

I 11110  LDi 

10 

STi 

COIDL 

LDI  1177 

24.14.0.0.0.124.102.95.96.95.0.0.24.0 

STI 

16184. T 

LDi 

#<13)52 

IIL230  STi  1984. T 

.24.24.50.0.0 

DET 

STi 

SFD 

DET 

.BTTE 

DPL 

KL110 

LDi 

1(13)60 

BPL  IIL230 

0.52.102.102.62.6.124.0.0.62.102.102.' 

DEC 

SCICT1 

STI 

SC3 

JIP  IILKO 

6.124.0.0.50 

HE 

IIL130 

LDi 

1)13)60 

IIL240  LDi  SC1CT2 

.BTTE 

LDi 

13 

STi 

SFE 

hd  n 

102. 125.95.50.9.0.0. 124. 102.9S.95. 95.' 

STi 

SCICT2 

STi 

SC4 

IE?  HUSH 

.0.0. 0.0. 0.0 

EOl 

CT1IEG 

IILKO  LDI 

CTHEC 

LDi  CTHEC 

.BTTE 

STI 

CTHEC 

ilD 

132 

EO!  166 

0.0.24,126.24.24.24.14.0.0.0.50.102.1' 

LDT 

13) 

BE? 

IIL220 

STI  CTHEC 

102.60.0.0.0 

LDi 

133 

LDT 

1240  :IICI  IICHT 

JIP  IIL280 

.BTTE 

IIL120  STi 

1)84, T 

m 

SPIOPD 

IIL250  LDi  ISO 

0.0.0.0.0.0.0.96.95.124.102  102.124.0 

DET 

1IL190  LDi 

(SFDI.T 

STi  SCICTI 

0.60.102.126 

DPL 

IILKO 

STi 

(SC31.T 

IIL260  LDT  1247 

.BTTE 

IIL130  LDi 

CTHEC 

DET 

LDi  10 

96. 60.0. 0.0.62. 102. 102.62.5. 124.0. 24. 

UD 

12 

CPT 

1255 

IIL270  STi  15)12. T 

5.24.24.60.0 

DEO 

111150 

BIE 

IILDO 

DET 

.BTTE 

LDT 

1232  ;ILIII 

LDi 

SC  3 

HE  1 11270 

0.0.124.102.102.102.102.0.9.0.0.0.0.0 

I 11140  LDi 

PTTB-l.T 

CLC 

IIL2I0  JIP  SEi3I 

0.0.102.60,255 

STi 

15)19. T 

IDC 

<64 

SPIOPD  IIC  T  :I:  SP1ITE  0 

.BTTE 

BET 

STI 

SC  3 

IIC  T 

60.102.0.0.0.102.60.255.60.102.0.0.0. 

HE 

IIL140 

LDi 

SC4 

IIC  T 

.60.255.60.102.0.0.0 

LDi 

1180 

iOC 

11 

ITS 

.EID 

STI 

SCICT1 

STi 

SC4 

FK16  .BTTE 

FII  =* 

LDi 

CTHEC 

lii 

SFD 

126. 96. 96, 120. 96. 96. 96.0.0.0.60.102. 10 

.OPT  LIST 

EG! 

166 

CLC 

2.102.60.0,0.0,124:102 

.EID 

STI 

CTHEC 

IDC 

1(4 

.BTTE 

IKL1S0  LDi 

CTHEC 

STi 

SFD 

96. 95. 96, 0,0. 0.0. 0.0. 0.0. 0.99. 11). 127. 

i(D 

It 

LDI 

SFE 

107. 99. 9), 9). 0.0. 0.50 

m 

111.170 

IDC 

11 

.BTTE 

LDT 

10  ;IICI  LEFT 

STi 

SFE 

102.102.102.60.0.0.0.102.102.102.60.24 

JSi 

SPIOPD 

DEC 

COIDL 

,0.0.24.0.55.24.24.60 

IILKO  LDI 

(SCJI.T 

BIE 

IIL220 

.BTTE 

STI 

(SFDI.T 

LDi 

CTHEC 

0.0.0.124.102.102.102.102.0.0.0.62.102 

IIT 

HD 

1223 

.102,62.6,124.0.0.0 

CPT 

1240 

STI 

CTHEC 

.BTTE 

HE 

IILKO 

LDi 

10 

0,0.0,0.0.126.24.24.24,24,24.24.0,0.0. 

LDi 

SCI 

STi 

T*2!  :SPIITE  CTHC 

60.5.52,102.62.0.0,0 

CLC 

iDD! 

Si). 1334 

.BTTE 

IDC 

164 

LDI 

1) 

124.102.96.95.55.0.0.0,62,102.102.62.4 

STI 

SC3 

IIL200  LDT 

16 

.124.0.0.60.102.126 

LDI 

SC4 

LDi 

1177 

.BTTE 

IDC 

11 

IIL210  STi 

1S131.T 

96,60.0.0.24.126.24.24.24,14,0.0,0,0,0 

STi 

SC4 

DET 

.0.0.0.0.126.24.24.24 

C-24 


LETTERS . TXT  (December  1991) 


*=51 J44 

ISL 

i 

;LISE‘l6 

CLC 

BCS 

LET  300 

.OPT  I0L 

BCC 

LET040 

ADC 

20? 

LDi 

SOLDI 

FI  TOGGLE  SIZE  III.  2H 

IBC 

HOLD!. 

STl 

20? 

JSP 

BTTE2 

F2  SET  COISOI  II. T  IEIT  4  BYTES  1 

LET040  iSL 

SOLDI 

LDi 

210 

BCS 

LET  300 

F)  SPECUL  IISTMCTIOES 

ISL 

l 

;LIB£*32 

ADC 

40 

Til 

BIT  0  SET:BL1BI  SCIEEB 

BCC 

LET050 

STi 

210 

TIT 

BIT  0  CLl:0BBLlBI  SCIEEB 

IBC 

SOLDI 

DET 

LDI 

i<8!?2 

BIT  1  SET:EBTE1  TEIT  100E 

LET050  iSL 

HOLDi 

BBE 

EIL5 

STi 

SFD 

BIT  1  CL!:EITEt  GI1PIICS  BOSE 

iSL 

1 

:L!BE‘54 

LET150  JBP 

LET590 

LDI 

4  >8192 

BIT  2  SET :SET  DPPEl  USE  BODE 

BCC 

LET050 

LET  160  CBP 

4134 

:F3-SPC!BST! 

STI 

SFE 

BIT  2  CLK :I0  CIIBGE 

IBC 

SFE 

BED 

LET170 

CPi 

iO 

BIT  )  SETrSET  LOIEI  CISE  BODE 

LET060  STl 

SFD 

:LIBE'320 

JBP 

LET310 

BEO 

LET260 

BIT  )  CLI:B0  CHiXGE 

LDi 

BOLD!. 

LET170  JS1 

BTTE2 

425 

F5  SCIEEB  COLOI  (IB  BEIT  2  BTTESI 

CLC 

BCC 

LET180 

BCS 

L5T2?0 

F6  BOIDEI  COLOI  III  BEIT  2  BTTESI 

IOC 

SFE 

JBP 

LET700 

LET250  LDI 

SFD 

FT  CilUCTEl  COIOI  {BEIT  2  BTTESI 

STl 

SFE 

LET180  LDi 

1 

:TIC  CHIP 

CLC 

;F8  IETD1B 

LDi 

211 

;COLOHB 

on 

14 

:B1CI  IB  F0! 

1DC 

4(320 

CODEI  =14376 

iSL 

i 

;COLIIIB*2 

STi 

1 

:l  SECOBD 

STI 

SFD 

CODE2  =1637? 

iSL 

l 

;COLDBB‘4 

LDi 

HOLD! 

LDi 

SFE 

COLOI  =16374 

iSL 

i 

;COLDBB‘8 

iBD 

<1 

1DC 

1)320 

FLICS  =16379 

BCC 

LET070 

BEQ 

LET190 

STI. 

SFE 

SOLDI  =15380 

IBC 

SFE 

LDI 

53255 

;BLiBI  SCIB 

DET 

EOLDT  =16)82 

CLC 

IBD 

423? 

BBE 

LET250 

LEBSTl  =15383 

LET070  1DC 

SFD 

STl 

532(5 

; SCIEEB 

LET260  LDT 

iO 

.BK 

1DDI 

STl 

SFD 

:L*320K‘8 

JBP 

LET2Q0 

LDi 

40 

LDi 

UU 

LDi 

SFE 

IET190  LDi 

53255 

.‘OEBLIEI 

LET270  STl 

ISFDI.T 

ST1 

?1 

1DC 

132 

;+£192 

Oil 

415 

.•SCIEEB 

IBT 

LDi 

i>?2 

STl 

SFE 

STl 

53255 

BBE 

LET270 

STl 

m 

LET080  LDI 

(S13I.T 

LET200  LDI 

BOLD! 

IBC 

SFE 

.  BHD 

STT 

EOLDT 

AID 

12 

LET280  STl 

ISFDI.T 

.B1C 

DISC 

CBP 

1142 

;SET  1 

BEQ 

LET210 

IBT 

IBC 

?1 

BBE 

LETOSO 

LDI 

53265 

.•SET 

CPF 

164 

BBE 

?2 

LDi 

FLIGS 

IBD 

1223 

:TEIT 

BCC 

LET280 

IBC 

?1+1 

IBD 

4251 

STl 

53255 

:!ODE 

LDI 

SFD 

?2  .BID 

STl 

FLAGS 

LDi 

53272 

CLC 

JBP 

LETEIS 

JBP 

LET590 

1ID 

1247 

1DC 

1(4 

JBP 

LETBL 

LET090  CBP 

414 

;SET  2 

STl 

5)272 

STi 

SFD 

LETEIS  LDI 

71 

BBE 

LET100 

JBP 

LET220 

LDi 

SFE 

STl 

SFD 

LDI 

FLICS 

LET210  LDi 

53265 

;SET 

IDC 

(0 

LDi 

72 

on 

44 

on 

132 

.•BIT  B1P 

STl 

SFE 

STi 

SEE 

STl 

FLICS 

STl 

53265 

:  HODE 

III 

LDT 

10 

JBP 

LET6S0 

LDI 

53272 

CPI 

125 

LDI 

ISFDI.T 

;LEXCTB  OF 

LET100  CBP 

1133 

;F1-EBLUCE 

Oil 

18 

BCS 

LET290 

BBE 

LET020 

;  STIIIG 

BBE 

LET110 

:OI 

STl 

53272 

CPI 

HOLD! 

ITS 

LDI 

FLICS 

;B01BiL 

LET220  LDi 

IOLDI 

BCC 

LET250 

LET010  STi 

LEIST1 

EOl 

<1 

iBD 

44 

BEO 

LET260 

I  IT 

STl 

FLICS 

BEQ 

LET230 

LET290  JBP 

LET690 

LDI 

ISFDI.T 

;iDDIESS  OF 

JBP 

LET6S0 

LDi 

53272 

:SET  DPPEI 

LETJOO  JBP 

LET700 

STi 

S13 

;  STIIBG  BO? 

LET110  CBP 

1137 

;F2-C0IS01 

IBD 

1253 

;CISE 

JBP 

LET690 

IBT 

;  IB  S13  IBD 

BBE 

LET350 

STl 

53272 

LET310  CBP 

418 

LDi 

ISFDI.T 

;  S14 

JS1 

BTTE2 

LDI 

FLICS 

BBE 

LET320 

STi 

S14 

• - 

BCC 

LET  1 30 

IBD 

1251 

LDI 

FLICS 

LETBL  LDT 

10 

LET120  JBP 

LET700 

STl 

FLICS 

on 

12 

STT 

FLICS 

;CLE11  FLICS 

LET130  CBP 

140 

LET230  LDI 

HOLDi 

STl 

FLICS 

LDi 

53272 

;!1ICI  SET? 

BCS 

LET140 

IBD 

48 

JBP 

LET6?0 

1BD 

12 

STi 

211 

;I 

BEQ 

LET240 

LETJ20  CBP 

4146 

BEQ 

LET020 

;SET  1 

LET140  JS1 

BTTE2 

LDI 

53272 

;SET  L01E1 

BBE 

LET330 

LDi 

M 

;SET  2 

ICS 

LET120 

on 

(2 

iCISE 

LDI 

FL'CS 

STl 

FLICS 

CBP 

425 

STl 

53272 

iBD 

125) 

LET020  LDI 

1 

.‘STITCH  IB 

ICS 

LET150 

LDI 

FLICS 

STl 

FLICS 

iBD 

1251 

;  CilUCTEl 

STl 

214 

on 

14 

JBP 

LET690 

STI 

1 

;  101 

LDT 

14 

STI 

FLICS 

LET330  CBP 

11)8 

LET030  LDI 

to 

STT 

210 

LET 2 40  LDI 

1 

.•tic  cup 

BBE 

LET360 

STl 

IOLDI 

ISL 

l 

iBD 

1251 

;ODT  iCIIl 

JS1 

ITTS2 

LDi 

214 

;LIEE  I0IBE1 

ISL 

1 

STl 

1 

ICC 

LET  350 

STl 

SEE 

;IIIE*255 

iSL 

i 

LDi 

IOLDI 

:CLEll  PUT 

LET340  JBP 

LET700 

ITL 

1 

;  LITE*  2 

STl 

BOLD! 

AID 

116 

:  OF  SCIEEB? 

LET350  SEC 

1SL 

1 

;LIBE*4 

STi 

20? 

BEQ 

LET290 

SIC 

11 

1SL 

1 

:LIBE*8 

BEL 5  LDi 

BOLD! 

JSt 

BTTE2 

CBP 

18 

Paae  2 


: STIFF  LIKE 
:UST  LIKE 


;IETEESE 

:0I 

;IETEISE 

;orr 

.•P4-1110BS 
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BC 

LET140 

STI 

$fr 

!E! 

LDl 

ISC)':.! 

ISL 

i 

E1C1  LDl 

214 

JEP 

LET540 

tie 

115 

HSL 

l 

BEO 

SUP 

LET550  !EI 

ou 

COLO? 

ISL 

1 

OEC 

214 

LDl 

SPCUL.I 

STI 

<  SC  3  ? .  F 

CIC 

LDl 

209 

STi 

(43 

LDl 

FLICS 

1DC 

K11E01S 

SEC 

JEP 

LEU90 

LED 

f ! 

STL 

SFB 

SBC 

<40 

lETi(0  LDl 

IS13I.T 

BEO 

LETS  50 

ID1 

|)i!10fS 

STI 

209 

CEP 

<?( 

LDl 

214 

IDC 

(0 

LDl 

210 

BCS 

LET570 

CEP 

<24 

STL 

sre 

SBC 

10 

LED 

<191  :I<9( 

BE? 

LET660 

JKP 

LEU  10 

STi 

210 

JEP 

LET590 

1ST 

IET360  CEP 

1135  :F5-C0LQ1 

DEC 

SFF 

LET570  CEP 

<161 

LDl 

E01D1 

SEE 

LET3S0 

BE? 

B1C1 

BCS 

LET5B0 

STi 

(SFD! .? 

JSt 

STTE2 

JEP 

LET690 

LED 

<223  :96<i<161 

LDl 

ISCli  .T 

see 

LET370 

LET4S0  CEP 

<157 

.-LEFT  1110! 

JEP 

LET590 

LED 

<15 

JHP 

LET700 

SEE 

LET480 

LST580  LED 

1127  ; 1  £  1 < I <  2  5  6 

on 

C0L01 

LET370  LDl 

1240 

LDl 

FLICS 

Oil 

<64 

STI 

ISC3I  .T 

ST1 

COD  El 

LED 

<1 

LET590  STi 

SFB 

LDT 

<40 

JSt 

1DJSC1 

STI 

SFF 

LDl 

<0 

STI 

ISCli  .T 

JEP 

LET690 

8IC2  LDl 

211 

STI 

SFC 

1ET 

LET3S0  CEP 

1139  ;F6-BOlDEt 

BEE 

LET470 

LD! 

<3  :*8 

STI 

ISC31  .T 

SEE 

LET400 

COLOt 

LDl 

214 

LET500  LSI 

SFB 

LDT 

<8 

JSt 

STTE2 

BE? 

siip 

10L 

SFC 

LDL 

BOLD!*! 

see 

LET390 

DEC 

214 

DEI 

STI 

ISFDI.T 

JEP 

LET1Q0 

LDl 

<40 

iEE 

LET600 

IIT 

IET390  Til 

STi 

211 

LDl 

SFC 

STI 

ISFDI.T 

LDl 

1 

SIITCI  IE 

LDl 

209 

CLC 

DIEC 

$r3 

Oti 

14 

VIC  CHIP 

SEC 

IDC 

(SDO 

D1EC 

SFD 

ST1 

1 

1  SECOED 

SBC 

<40 

STI 

SFC 

DIEC 

SFD 

STX 

33280 

S01DE1 

STI 

209 

LDl 

FLICS  ;I!ICH  SET? 

DEI 

LDl 

i 

SHITCH  OOT 

LDl 

210 

1ED 

<4 

:!fE 

LET650 

LED 

<231 

nc  chi? 

SBC 

ffl 

BE? 

limn  .-SET  2 

lie 

213 

STi 

1 

1C1IE 

STI 

210 

LDl 

SFC  :SET  2 

DEC 

SFE 

JEP 

LEU90 

LET470  DEC 

211 

CLC 

LDl 

SFD 

LET400  CEP 

<147 

:CLElt  SCK 

DEC 

SFF 

IDC 

<8 

SEC 

SEE 

LET430 

BEO 

BIC2 

STI 

SFC 

SBC 

164 

LDL 

<<8192 

JEP 

LETS90 

LET6I0  LDl 

209 

STI 

SFD 

STI 

sro 

LET480  CEP 

<13 

CLC 

LDl 

SFE 

LDl 

08192 

BEE 

LET500 

IDC 

211 

SBC 

<0 

STI 

SFE 

LET490  LDl 

<40 

STi 

SC3 

STI 

SFE 

LDT 

10 

STI 

211 

LDl 

210 

JEP 

LET680 

LET410  LDl 

<0 

JSl 

TLIIE 

IDC 

10 

LET650  CPI 

(4 

STi 

ISFDI.T 

JEP 

LEU90 

STI 

SC4 

BEE 

LET670 

DISC 

SFD 

LET300  CEP 

<13( 

;F7-CEll  COL 

LDl 

<8 

LDl 

SFD 

LDl 

SFD 

BEE 

LET520 

LDl 

(46 

CLC 

CEP 

<<1(192 

JSl 

BFTE2 

ISL 

1 

IDC 

<56 

HE 

LET410 

BCC 

LET510 

ISL 

l 

STI 

SFD 

LDl 

SFE 

JEP 

LET700 

ISL 

1 

LDl 

SFE 

CEP 

01(192 

LET310  LDl 

<15 

ISL 

1 

IDC 

<! 

SEE 

LET410 

STI 

C0DE1 

STI 

C0L01 

STi 

SFE 

LET420  LDl 

01024 

LDl 

E0LD1 

LEU20  LDT 

<0 

JEP 

LETS  20 

STI 

210 

ISL 

1 

LDl 

(SFB) -T  :CSIIS 

LET660  DIEC 

SFD 

LDl 

10 

ISL 

1 

STi 

80L51 

DIEC 

SFB 

STI 

209 

ISL 

1 

LDl 

FLICS 

DEI 

STI 

211 

ISL 

1 

BE? 

LET640 

BE? 

LET6B0 

STI 

214 

STI 

SOLDI 

LED 

<1 

LEU70  JEP 

LET620 

JEP 

LEU90 

JSl 

1DJEC1 

BE? 

LET630 

LET6I0  JSl 

TUBE 

LET430  CEP 

<29 

;IICHT  1110! 

JEP 

LET690 

JSt 

DOUBLE 

LET690  LDT 

BOLDT 

SEE 

LET440 

OETS20  CEP 

1140 

;F8-1ETD1E 

LET330  LDl 

FLICS 

111 

JSl 

TLIIE 

BEO 

LET  490 

1ED 

<2 

DEC 

IEEST1 

JEP 

LEU90 

CEP 

119 

:  HOKE 

BEO 

LEU  40 

BE? 

LET  00 

IET440  CEP 

117 

;00!E  11107 

BEE 

LET530 

LDl 

BOLD! 

JEP 

LET030 

SEE 

LET450 

JEP 

LET420 

Efl» 

<255 

LET700  ITS 

JSl 

LET710 

LET330  LDl 

10 

STI 

BOLD! 

TL1EE  1EC 

21! 

JIf?  JEP 

LEf(90 

LEFS4C  LDl 

SPCUL.I 

LDl 

I0LD1M 

LDl 

211 

LET450  CEP 

1143 

;0P  1110! 

BEO 

LET56Q 

EOt 

<255 

CEP 

<40 

SEE 

LET4(0 

CEP 

IS1JI.T 

STI 

E0LDK1 

BCC 

LETT  30 

LDl 

FLICS 

BEO 

LET550 

LEU40  LDl 

IOLCfc 

1  til 

10 

1ID 

<1 

IEI 

STI 

ISFDI.T  ;BIT  EIP 

STI 

211 
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LET710  LDl 

FLICS 

lib 

HD 

11 

BTTE2  JSl  OPDITE 

sn 

SFF 

DCS  BTL20 

LET720  LOi 

*!< 

SEC 

CIP 

<24 

sic  ro 

5EQ 

LETT  JO 

LSL  1 

I1C 

211 

STL  SOLDI 

LDl 

209 

LDT  14 

CLC 

BTL10  CLC 

IDC 

m 

IDC  SOLDI 

ST! 

209 

DET 

Lrl 

210 

DIE  BTL10 

IDC 

ID 

STI  SOLDI 

ST1 

210 

JSl  OPDITE 

DEC 

SFF 

DCS  DTL20 

BEQ 

LET720 

SEC 

LET730  ITS 

SBC  ro 

IDJSCl  LOT 

(<1024 

CLC 

SIT 

SFD 

IDC  SOLDI 

LOT 

1 >1024 

STI  SOLDI 

STT 

SEE 

CLC 

IDJ01  ID’ 

<0 

DTL20  ITS 

LDl 

(SFDI.T 

OPDITE  LOT  BOLDT 

HD 

CODEl 

1ST 

Oil 

SOLDI 

DEC  LEISTl 

STl 

'SFDI.T 

DIE  OPIO 

DISC 

biD 

SEC 

LDT 

SFD 

ITS 

CPT 

I <2u24 

OPIO  LDl  (SUI.T 

BIE 

IDJ01 

STT  BOLDT 

LDT 

SFE 

CLC 

CPT 

1)2024 

ITS 

DIE 

1DJ01 

.OPT  SOL 

ITS 

SPCIIL  .BTTE 

DODDLE  Til 

144.0.5.1.28.2.159.3.156.4.30.5.31.6 

PB1 

•  DTTE 

LDl 

IOLD1 

15!. 7.129.!. 149. 9. 150.10, 151. 11  . 152. 12 

LDl 

<0 

.BTTE  153.13.154.14.155.15.0.0 

STI 

IOLDI 

UlOIS  .BTTE 

STI 

IOLD1+1 

0.24.(0.126.24.24.24.24.0.24.120.56.10 

Til 

4.96.192.192 

LDl 

112! 

.BTTE 

STI 

CODEl 

0.4.6.255,255.6.4.0.0.192.192.95.104.5 

LDl 

1192 

5.120.24 

STI 

CODE2 

.BTTE 

DDll  m 

0.24.24.24.24.126.60.24.0.3.3.6,22.2!. 

HD 

CODEl 

30,24 

DEO 

DDL2 

.BTTE 

LDl 

C0DE2 

0.32. 96. 255, 255. 96. 32. 0,0. 24. 30.:;. 22. 

Oil 

IOLDI 

6.3.3 

STI 

IOLDI 

.OPT  LIST 

DILI  LSI 

CODEl 

.EID 

LSI 

CODE2 

LSI 

CODE2 

DIE 

DILI 

LDl 

1192 

STI 

C0DE2 

DDL)  Til 

1!D 

CODEl 

DEO 

DDL! 

LDl 

CODE2 

Oil 

IOLDI* 1 

STI 

IOLDl+1 

DDL4  LSI 

CODE2 

LSI 

CODE? 

LSI 

CODEl 

DIE 

DDL) 

PL1 

TU 
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10  POKE  808.237:V=53248:POKE  53281, OrPOKE  V+21.0:POKE  y+3S . 0 :P0K£  855. C 

20  BS="  " :LS=0 :HO=0 :SI =0 : 11=441S2:I2=44496:RK=40: CH=3 :C=2 

30  DIM  SDI3,36).mm.DH!10.6I.D2*:10.5>,DSSI2.4!.CP.$(5I.CRtl)I.LV>  Hi 

40  DEF  FNH (X! = INT IX/256 I : DEF  FHL i X 1 =X - T KT ( X/ 2 56 ) *256 

50  DEF  FNH(X)=PEEK(XI+PEERIXUI‘256:DEF  FH2(X)=INT(  I ABS ! X> 0 )  *X l  + . 5 1 

60  EH=3200:DS=3203:RT=3206:BAKC=3212:tfH=3215:SC=3221:SV=3224 

70  CO=3227 :HM=3230:HA=3233:TX=3239:GP=3242 

80  FOR  1=0  TO  1 0 :  LV%  ( 1 1 = I :  HEXT  I:LW11)=-1 

90  IF  PEEK(56321)=127  THEN  SYS  DS :G0SUB  3350 :G0T0  140 

100  IF  PEEK (563211=247  THEN  POKE  53280. 0: SYS  DS:GOTC  140 

110  GET  AS :  I F  A$=**  THEN  90 

120  BS=RIGHTS(BS, 1) +AS:Z=-(BS  =  “lp* I : IF  Z=0  THEN  90 

130  SYS  DS : POKE  53265 . 27  : POKE  5 327 2 . 23  : PRINT" I CLR I' : : POKE  49161. 2:SYS  49179 

140  A$=* IF3I09IP6IQOIF5IOOIF7IOOICLRI ILBLUI (F2l0500(FllThe  (RED  I  MACS  Xovinc { F2 : 0102Tarcec  PrcaraalLSLUl  will’ 

150  A$=A$+*|F2|0004give  instruction  andlF2l0806practice  on : I F8 1  * 

160  AS=AS+" IGRNI IF1I .  iFlIHow  to  lead  loving  targets  I F8 1 { FI  I .  I  FI  I A  sinale  lead  ru  Is  I F8 ! " 

170  AS=AS+* I  FI  1 .  IFlITrackinc  taraets  { F8  f  f Fit .  (FllTraopina  taraets }FS ! " 

180  AS=AS+ *  I  PH .  (FlIEnaaging  sultiple  f  F8 1  taraets (LGRNi I F3 1 00" :GOSU5  3000:AS  ’ 

190  FOR  1=1  TO  10 : FOR  J=0  TO  6 : READ  DUII.JI :HEXT  J.I 
200  FOR  1=0  TO  2: FOR  J=0  TO  4 : R EAD  DSS(I.J) : NEXT  J.I 
210  FOR  1  =  1  TO  5: READ  CRSlIkNEXT  I:GOSUB  3170 

212  A$=*|F3I09IF1I ICLRI (LBLUI fF2l010lThis  proorai  lay  befF2l 0003fired  with  !&,.«  rooelLBLU! IF2I0505* 

213  A$=A$+*or  IGRNI  iron  siahts .  IREDI  IF2l0708Are  vou  usina  I F21 06l0the  iGRN!  telescooe l  F3 1 08" 

214  GOSUB  3000 :SB=15:G0SUB  5440:  1=  1  PEEK  12774 1=255) : IF  2-1=0  THEN  220 

215  FOR  1=2752  TO  28 1 5 : Z=PEEK ( I + 384 ) :POKE  1+ 384 . PEEK II) : POKE  I.2:HEXT  I 

220  AS=*|F3I09|F5|00IF7|00|CLRI IGRNI ( F2 1 07 02 1  FI  I  MOVING  TARGET  I F2 1 0404TRAIHING  PROGRAM  I LBLU I IF8I IF1I IF8I  .  Zeroina I F8  =  ' 
230  AS=AS+"  .  Instruction  and  Deoonstration f F8I IF81 1 P2 1 0199 i GRNI Lerels : ILBLUI I F8 1 " :GOSUB3000 : AS=" I LGRN s " 

240  POKE  253,1  : POKE  254,10:POKE  8 2 3 , 0 : SB=3 :GOSUB  5430  :GOSUB  3170 
250  POKE  929,0:LS=0:CL=0:GOSUB  1000 : LS=1  :CL=LV\ ( LS ): POKE  929,1(1 
260  GOSUB  3220:BC=BL:CL=LVk(LS) :IF  LS=0  THEN  250 
270  ON  CL  GOSUB  1440,1440,2070.2070,2070,2070,2450.2630,2630,2630 
280  IF  milS) 0-1  TO  260 

290  AS=‘IF3I09IF6I05(CLRI IF5 1051 F7 1051 BLXI I F2 1 0502 1  FI  I  CONGRATULATIONS  IF8 1 IP8I  You  are  finishedlF8l  with  this* 

300  AS=AS+*proorai. IF8I I F8 1  Call  instructor. IF1I IF2l0823Pull  triooer  to  continue  I F3 1 00’ 

310  GOSUB  3000 : LS=0 : POKE  198 , 0 : RESTORE :GOTO  90 

1000  H\(0)=0:S1=32768:S2=3:TA=5: KE=0 : POKE  940,160:POKE  942,100 

1010  AS='|F3IO9lF6l00|F5ll3|F7IOOlCLRIlBLKIlFlkF2l0701First  3  shots ! F2 1 0503establi sh  zero.* 

1020  A$=ASt'IF2l0105Ai«  center  of  iass.lF2l0517Hhite  dot  shows [ F2 1 1 319center . * :GOSUB3000 

1030  POKE  880,3:SB=24:GOSUB  5430:FOR  Z=12196  TO  12199:POKE  Z,15:NEXT  Z 

1040  POKE  1524,l:A$='lF2l0723<Pull  trigoer  to  continue)|F3IOO*:GOSU5  3000 

1050  IF  PEEK  156321) =247  THEN  1080 

1060  GET  AS : IF  A$<>*«*  THEN  1050 

1070  TN=-1 

1080  GOSUB  3200  :  IF  1(1=0  THEN  1110 

1090  AS='IF3I09IF5IOOIF7IOO|F1I  IGRNI (F2l0904There  is  no  I F2 1 0607wind  while  you  I F2 1 04 lOare  establ ishina " 

1100  A$=A$+* IF2I 091 3shot  group. ILGRNI |F1I':G0SUB  3160 

1110  BC=0 : POKE  899,42:POKE  883,60:POKE  838,0:FOR  Z=834  TO  837:POKE  Z,0:NEXT  Z 

1120  OX=0:OY=0:POKE  838,0;POXE  889.0:POKE  890,160:POKE  891,40:P0KE  852,180 

1130  POKE  823,0: POKE  824,0  :POKE  821,17:POKE  822 , 0 : SB=9 :GOSUB54 30  rGOSUE  3200  :S=0 

1140  IF  (SO0)  AND  IS(>3)  THEN  1180 

1150  FOR  Z=0  TO  3 : SD ( Z , 36 ) =0 : NEXT  Z : PS= INT I S / 3 ) 

1160  A$=* IF31 09ICLRI I F6 1 00 1 F5 1 00 1  FI  I IWHTI I F2 1 1 209ASSUKE  Al F21 11 12SUPF0RTED I F2 ) 1 2 1 5P0S ITION I  FI  I  * 

1170  GOSUB  3160 : GOSUB  3010 

1180  POKE  876,0: POKE  877.204:X=( IINTIRNDI1I ‘751 ) ‘2) +71 : IF  TN  THEN  X=165 

1190  POKE  52225, X:GOSUB  3200:POKE  933,0 

1200  2=-20352:SB=0:GOSUB  5440:POKE  V+21,0:IF  Z=128  THEN  1180 

1210  N=FNNI907) :N=N+(N>128) * (N-128) : GOSUB  3020 

1220  IF  S > 2  THEN  1250 

1230  Xl= (X+ll ) -FNS 1  847) : Y1 =16 5-FNV (  8491  : OX=OX+Xl :OY=OY+ Y1 : SD ( 1 , S ) =Z 
1240  IF  (XI >-73)  OR  IXH-148)  OR  IYD-17)  OR  IYK-47)  THEN  BC=1 
1250  SD(0,36)=SDI0,36!+SD(0,S):SDI2,36)=SD(2,36|tSD«2,S) 

1260  GOSUB  3200  : IF  S<>2  THEN  1410 
1270  BC=0:IF  BC=0  THEN  1330 

1280  A$='|P3 109 ICLRI (REDI (F5I00IF7I00IF1I I F2 1 0204 Invalid  shot  grouplF2l  1107trv  aqain" : IF  H*(0l=0  THEN1300 

1290  AS=AS  +  * I F2 1 0310or  check  lightpenlF2l0513»ount  alion«entlF2l08i6isee  nanu'alr 

1300  *$=!$♦* | FI I [LGRNI *:Hk|0)=l:GOSUB  3170 

1310  IF  BR  THEN  Z=l:GOTO  130 

1320  GOTO  1110 

1330  OX=IKT{(OX/3Mll:OX=IKT(OK/2l*2:K=OX-(OX<Ol*65536 
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1340  0Y= I HT ( (OY/ 3 1+0.5) : Y=0Y- lOYtOI ‘65536 

1350  POKE  834,FNLIX):POKE  835, FNHIX)  :P0KE  S 36 , FNL 3 Y )  .’POKE  837.FNHIY) 

1360  SD( 1 ,0)=SDI1,0I : SYS  3236  :FOR  2  =  0  TO  2:SD(l,36)=SDI1.36HSDil.Zl 

1370  SD(3,361=SD(3,36)+SD'3.2):NEXT  Z:Z=I1 :G0S0B  4740:IF  CRS=CRSi5)  THEN  1410 

1380  A$=’IF3I05ICLRI IF5I00IF7I00IF1!  iVHTIshot  group " +CRS+ ’! S«LC  1 1LBLUI  j F2 1 0 304V4ould  vou  like  to 4 F2 1 1 107 cry  tor  a* 

1390  AS=AS+*IF2l0810better  zero? !F3 1 08 ’ 

1400  COSUB  3000:SB=15:GOSU8  5440:POK£  53265, 43:IF  2  THEN  1110 
1410  S=S+1 : IF  S<3  THEN  1140 
1420  SB=0 : GOSUB  5460 
1430  RETURN 

1440  IP  CL=2  THEN  1490 

1450  Z=0:SB=3:G0SUB  5470:S8=6:Z=1:GOSU8  5470 

1460  AS~" I F3 1 09 1 CLR 1 1 F5 1 00 1 F7 1 00 i FI  I IGRNI I F 2 1 0203Use  Che  non-f irino" 

1470  AS=AS+"(F2l0406hand  as  a  pivot. IF2l0209S«oothly  crack  CheiF2|’0412caroeC  by  moving* 

1480  AS=A$+* IF21 0415your  upper  body. IFlt I LGRN I  * : GOSUB  3170:GOTO  1500 
1490  Z=1 : SB=3:G0SUB  547 0 : SB=6 : 2=2 : GOSUB  5470 

1500  A$=’IF3I09ICLRIIF1I IGRNI (F2 1 100110  targets[F2l0105Feedback  after  eacb(F2ll507shot. I F2 1 1 1 1 IS tandard : * 

1510  IF  CL=2  THEN  1540 

1520  AS=AS+*IF2|0413S«ooth  track  and ( F2 1 0615proper  lead  on ! F2  1  06173  of  5  targets’ 

1530  GOTO  1550 

1540  AS=AS+*  f F21 0313Apply  proper  trap  I F2 1 07 1 51ead  for  3  of IF2I11175  targets’ 

1550  A$=A$+*lF2l0219in  each  direction. IP1I *:GOSUB  3160:TN=8:TA=18 

1560  POKE  53265, 43:POKE  876,0:POKE  877,204:POKE  883,200:POKE  838,0 

1570  AD=1 6 325  : FOR  1=0  TO  4:POKE  AD , 4 : AD=AD+1 :NEXT  I 

1580  FOR  1=0  TO  4:P0KE  AD , 16 : AD=AD+ 1 : NEXT  I 

1590  POKE  AD , 255 : POKE  823.18:POKE  824.0:POKE  821.0:SB=6:GOSUB  5430 

1600  POKE  899,42:NV=-1  :S1=32768:S2=3:IR=-32640:GOSUB  5360:GOSU8  5370 

1610  H=0:RP=0:GOSUB  3070:POKE  53280, 0:Z=0 

1620  S=PEEK(838) : PORE  889 ,0:POKE  890,160:POKE  891.40:POKE  892 . 180 : POKE  900,255 
1630  GOSUB  3010:A$=’L=’+STR$ICL)+*)T=’+STR$(S+1)+’)R=’+STRS!RPI 
1640  GOSUB  5230 : AD=FNW (876) : PO=6 :TF=PEEK ( AD+9 ) * 2 
1650  IF  PEEK (AD+8 ) >127  THEN  TF=-TF:PO=-PO 

1660  Y=PEEK ( AD+2 1 :TJ=PEEK ( AD+ 1 1 ) : TJ=TJ+ (TJ>127) *256: POKE  !2+;+S*8,RP 
1670  GOSUB  4020 : POKE  933.128 

1680  Z=IR : SB=0 :GOSUB  5440:POKE  878 ,0:IF  2=128  THEN  POKE  V+21.0:GOTO  2060 
1690  IF  PEEK (900) =255  THEN  SYS  HH:GOTO  1810 
1700  AS=’«iss’:IF  PEEK 4 900 ) <1 28  THEN  AS=*hit’ 

1710  AS=’ IF21 0123IP1!  1BLKI  ‘2)+A$:GO$»B  3000 

1720  GOSUB  4040 : IF  Z=128  TBn. 

1730  IF  ICRAI0) >3)  AND  IKE=Cll  THEN  H=H+1 
1740  IF  ICRAIll >31  AND  (KE=CL)  THEN  H=H+16 
1750  IF  NE=CL  THEN  1820 
1760  BS=’tracked’:IF  KE=2  THEN  BS=’trapped’ 

1770  As=’ f  F3 1 09  f  CLR 1 1 F5 1 00  f  F7 1 00  f  FI  1 1 F210204 (GRNIOn  the  last  target ( F2 1 0007vou  IREDI *+B$+’ IGRNI .  Try  to  I F2 1 02 10 f RED  I  * 
1780  Bs=* IC/RT1 trap’ :IF  KE= 2  THEN  BS=’track" 

1790  AS=AS+B$+* (GRN!  every  target  I F2 1 0013f or  the  rest  of  this’ 

1800  A$=A$+’lF2l0216practice  exercise. I Fll ".'GOSUB  3160 

1810  POKE  8 38  , S : Z=FNW 1 87 6  ) -17  : POKE  876,FNL(2! : POKE  877  .FNH1Z) :GOTO  1620 

1820  S=S+1 : POKE  838  ,S:IF  S/5< > INT I  S/5)  THEN  1620 

1830  N=5:2=IHHA(ll*8:Z4=l:GOSUB  4500 

1840  A$=’lF3l09|P6|OOIF5IOOlF7!OOfClRI  (IBLUI ISHLCI IF1I  lF2U303Suuary’+"(GRNI  !F2l0306Standard:  Good  or’ 

1850  IF  Cl=2  THEN  1890 

I860  AS=AS+*lF2l0108Excellent  Track  and ( F2 ) 06101ead  on  3  of  5’ 

1870  AS=A$HF2ll212targets.|F2l0915Your  Score: IF21 0017Smooth  Track:’ 

1880  AS=AS+STR$(H  AND  15)  +  ’  of  5 1 F2 1 08 19Lead : * +STRS ( INT (H/ 1 6 1 )  +  *  of  5IF1I I LGRN I ” :GOTO  1910 
1890  A$=AS+*lF2l0308Excellent  lead  on JF2I05103  of  5  taroets. lF210913Your  Score: IF2I 1215’ 

1900  A$=A$+STRS(INT(H/16tM’  of  5IF1IILGRNI" 

1910  GOSUB  3170 

1920  IF  KIH  AND  151)2)  OR  !CL=2))  AND  IINTIH/16) >21  THEN  2050 

1930  GOSUB  3090:AS=’|F3I09IF6IOOIF5!00|F7|00|CLRI IREDI ISVLCI IFlt I F2 1 0407 You  did  not  ieet(F2l0710the  standard.’ 

1940  A$=AS+*  F2l0213Prepare  to  refire. (Fll (LGRN I ’ :GOSUB  3170:BC=2 
1950  IR=-316  6:RP=RP+1:AS=’IF3|09IF6IOO(F5IOOIF7IOOICLRI iGRNI I SVLCI I  FI  I  * 

1960  IF  CLO  THEN  2010 

1970  AS=A$t*  F2I 0102For  a  siooth  track,  !F2l0204iove  your  rifle  at" 

1980  A$=AS+*  F2|0306the  saie  speed  aslF2l0208the  taroet.  trying’ 

1990  A$=A$+*  F2 I OOlOto  keep  the  trailinglF2l0412tip  of  the  tront* 

2000  A$=AS* ’  F2l0014sight  post  at  target f F2 1 0516center  of  mass . (FlIVGOTO  2040 
2010  AS=AS* ’  F2I0202TO  IREDI traplGRNI ,  ail  ahead ( F2 I OlOSand  vait  for  target’ 

2020  A$=A$+’  F2I OOOBcenter  lass  to  reachlF2!0111the  nearest  edge  of’ 
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20) 0  A$=AS+"IF2l0514the  iron:  siah 1 1 F2 1 1517 pos t . I  FI  I’ 

2040  H -0 : GOSUB  3160:GOTO  1620 

2050  IR=-32640 :BC=BL:TA=TA+1 : IF  S<10  THEN  1610 
2060  LS-LS- (20  128) : RETURN 
2070  IF  CL<>3  THEN  2110 

2080  Z=3:SB=6:GOSU8  5 470  : AS= ’ ( F 3 1 09 f CLP. 1 1 F5 1 00 { F7 1 00 f FH  f F8 M F8 1  i GRN 1  You  iav  either  track* 

2090  AS=AS  +  "or  trap  targets,  but  I  C/P.TI  in  harder  exercises  1 F8 1  many  shooters  find  a’ 

2100  AS=AS+*  IC/RT! lixture  of  both  I F8 1 (C/RT I lethods  works  best. (Fill LGRH I  * : uOSUB  3170 

2110  A$=*IF3  09ICLRI IF5IOOIF7IOOIF1I ILBLU) I F2 1  1001 2  8  taroets I F2) OlOSFeedback  after  eachlF2! 1607shot* 

2120  AS=AS+*  F2I llllStandard: I F2l0213Hit  2  of  3  targets [ F2 1 07 15at  each  speed* 

21) 0  AS-AS+*  F21 0717and  direction  I  FI  I  * :GOSUB  3160 

2140  TN=CL+4:POKE  5326 5 , 4 3  : POKE  876,0:POKE  877 .204  :POKE  88 3 . 200 : POKE  838,0 
2150  AD=16325:Z=(CL-3) *3: FOR  1=0  TO  5 


2160  FOR  J=0  TO  2:P0KE  AD,Z+INT(I/2X(  I 1/2 1 -INTI  1/2) )  *24 : AD=AD+ 1 : NEXT  J,I 
2170  POKE  AD ,  255  : POKE  82).18:POKE  824.0:POKE  821.0:S8=6:GOSU8  5430.-POKE  899.42 
2180  MV=-1 :Sl=32768  :S2=3:IR=-32640  :TA= (CL-2J *8-1 :G0SUB  5360  :GOSUB  5370 
2190  FOR  Z=0  TO  4 : D28 I Z , 0 ) =0 : D2% ( Z , 1 ) =0 : NEXT  Z 

2200  H=0:TA=TA+1:RP=0:GOSUB  3070  :POKE  53280, 0  :Z=0:IF  TAMCL-ll ‘8-3  THEN  2440 

2210  FOR  Z=0  TO  4 : D2% ( Z , 2 ) =0 : D2\ ! Z . 3 ) =0 : NEXT  Z 

2220  POKE  889,0: POKE  890,160:PORE  891.40:POKE  892,180:POKE  900,255 

2230  S=PEEK(838):GOSUB  3010:A$=*L=*tSTRS[CLI+*|T=,+STRS(S+ll+'lR=*+STRS!RP! 

2240  GOSUB  5230 : AD=FNH ( 87 6 1 

2250  PO=6 :TF=PEEK1 AD+9) ‘2: IF  TA>=36  THEN  PO=TF:REK  185M  6  NPH 
2260  IF  PEEK ( AD+8 ) >127  THEN  TF=-TF:PO=-PO 

2270  Y=PEEK(AD+2) :TJ=PEEK( AD+11 I :TJ=TJ+{TJ>127) ‘256: PORE  I2+7+S‘8,RP 

2280  GOSUB  4020:POKE  933.128 

2290  Z=IR:SB=0:GOSUB  5440:POKE  878,0 

2295  IF  Z=128  THEN  POKE  V+21,0:GOSUB  4845:GOTO  2440 

2300  IF  PEEK(900)=255  THEN  SYS  HH:GOTO  2370 

2310  A$=‘«iss*:IF  PEEKI900K128  THEN  AS=*hit* 

2320  AS=*IF2  01 23 1  FI 1 1 BLKI ’+CHR$ (142) +AS :GOSUB  3000 

2)30  IF  PEEK  9001=255  THEN  POKE  907 , PEEK (8297 :POKE  908.  PEEK  I 8 30) 

2)40  IF  PEEK  900X128  THEN  H=H+1 

2350  GOSUB  4040:FOR  1=0  TO  3:D2$II,l+NEI=D2*(I,l+KEHCRt(I):NKXT  I 
2360  D2*(4,1+KE)=D2*I4,1+KEH1:IF  Z=128  THEN  GOSUB  4845;GOTO  2440 
2370  S=S+1 : POKE  838  ,S:IF  S/30INTIS/3)  THEN  2220 
2380  N=3:Z=I1+H%( 1 1 *8 : Z4=l :G0SUB  4500 
2390  IF  H)1  THEN  2420 

2400  GOSUB  3090:IR=-31616:RP=RP+1:H=0: AD=I1+PE8K( 8 38 ) *8 

2410  FOR  Z=0  TO  2:POKE  AD . 255 : AD=AD+8 : NEXT  Z:G0SUB  5210:GOTO  2210 

2420  GOSUB  4845 : IR=-32640:BC=BL:GOTO  2200 

2440  A=Z:GOSUB  4850 :LS=LS- (A<>128 ) : RETURN 

2450  Z=3:SB=6:GOSUB  5470 : AS=’  I F3 1 09 f CLR 1 1 F5 1 00 1 F7 1 00 1  FI  I (LBLUI IF2I040336  tiled  taroets I F2 1 1007Reolay  for* 
2460  A$=A$+'IF2|0909iisses  onlylF2llll3Standard:lF2l0115Hit  8/12  stationary* 

2470  A$=AS+" (F2|0417Hit  16/24  lOvinglPl] *:GOSUB  3160:RP=0 

2480  POKE  53265, 43:G0SUB  537 0 : B=0 : E=35 : Z=B * 256+E: SB=21 :GOSUB  5440 

2490  IR=(CH=0I‘32640+IC8=1I*30592MCH=2)‘28544+ICH=3) *32640 

2500  FOR  Z=B  TO  E:Z1=PEEK(16325+Z) :IF  Zl>29  THEN  POKE  16325+Z.Z1-6 

2510  NEXT  Z:POKE  821,0:POKE  823,18:POKE  824,0:SB=6:GOSUB  5430 : SI =37 4 45 

2520  S2=3:GOSUB  5360.-FOR  Z=1  TO  10:FOR  21=0  TO  2 : D2k ! Z , Z 1 !  =0 : NEXT  Zl.Z 

2530  1=0 : POKE  876,0:POKE  877 .204:POKE  883,200:POKE  933, 128 :Z=32 

2540  1=1+1 : IF  1)36  THEN  P=-l:GOTO  2590 

2550  IF  Z=)2  THEN  GOSUB  3010 

2560  GOSUB  4580:P0KE  V+21,0:IF  Z=128  THEN  2590 

2570  IF  Z=64  THEN  SYS  NH 

2580  GOTO  2540 

2590  A=-2*(Z=128): POKE  53265, 4 3  : N=PEEK  1  8 38 ) : IF  N=0  THEN  2610 

2600  POKE  838,36:A$=*|P6I00|CLR1 1 F5 1 00 IF? 1 00 1 LBLUI ISVLCl IF21 1201Sui»arv:  Level  7*:GOSUB  5000 
2610  IF  A=0  THEN  GOSUB  5210 : RP=RP+1 :GOT0  2480 
2620  LS=LS+(A  AND  lXRETURN 
2630  IF  CL<>9  THEN  2670 

2640  A$=*IP3|09[CIRI (F5 1 00 f F7 1 00 !  FI  I  (LBLUI  I F2 1 100340  targets (P21 110740  rounds* 

2650  AS=A$+*  1P2I llllStandard:  1F2I OODHit  10/14  stationary f F2 ! 04 !5Ei t  20/26  tovinolPli* 

2660  GOTO  2690 


2670  AS=  I P3 1 09 ! CLR I ( P5 1 00  f  F7 ! 00 1  FI  1 1 LBLUI f  F2 1 100330  taroets { P2 1 0907 * +STRS (RN) +*  rounds* 

2680  A$=A$+'lF2)llllStandard: IF2l0113Hit  7/10  stationary f F2 1 041 5Hi t  15/20  lovinolFll* 

2690  GOSUB  3160 : RP=0 : Z=RN+ ( CL=9 )*( RH-40 ): POKE  899.Z 

2700  POKB  53265, 43:GOSUB  5360 :GOSU85370 

2710  IF  CH=3  THEN  IR=- 1 CL=8  ) * 2688 - ( CL > 8 1  * 47 36 :GOTO  27  30 
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2720  IR=-tCH=9) *640- 1 CH=1 1  * 2688- i CH=2 » *4736 

2730  Z=-(CL=« 1 *634- (CL=9) *1198- ICL=10) *2011 : PORE  823,FML(Z) :P0RE  *24 .FKH'Zi 
2740  Z=-(CIi=8)*li98-ICL=9>,2011-!CL=10> *2574: POKE  821 . FHLIZ; .POKE  822.FNHIZ! 

2750  S B = 9 : GO S U B  54 30 : S 1 = 3 804  2  : S 2=7 : PORE  933.128  :POKE  876.0  :PORE  877,204 

2760  POKE  889.0: POKE  890.160:POKE  891.40:PORE  892,180 

2770  PORE  838,0: POKE  883,cO:POKE  934,0:PORE  935,0 

2780  GOSUB  3010 : AS=“L=' *RIGHTS ( STRS 4 CL) ,2)  +  *)T=  ] R=m +STRS ( RP > :GOSUB  5230 

2790  Z-IR:S8-0:GOS(JB  5440  :POKE  V+ 21 . 0 : A=-2* ( Z=1 28 1 

2800  POKE  53265, 43:N=PEEK l 838 ] :IF  N=0  THEN  2820 

2810  AS= * f F6 1 00 ( CLR I  (F51 00IF71 00(LBLU|  ISVLCI  lF2U201Sunarv:  Level “+STRS (CL I  :GOSUB  5000 
2820  IF  A=0  THEN  GOSUB  5210 :RP=RP+1 :GOTO  2700 
2830  LS-LS+IA  AND  1) : RETURN 
3000  AS=AS:SrS  49182 : RETURff 

3010  POKE  253 , FNL ( SI } : POKE  254,FNH(S1I :PORE  251.S2:SYS  SC: RETURN 

3020  SD ( 0 . S I =-l : IF  N)6  THEN  SD ( 0 , S )  =  I N -4 5 1 «256*iN-7) :IF  N<45  THEN  SDI0,S)=N-7 

3030  SD(l.S) =SD(Q,S) 

3040  SD ( 2 , S } =-l : IF  N>5  THEN  SD ( 2 , S ) = (H-6) *256+ IH-l I 
3050  POKE  785, FNL 1 MA I : POKE  786,FNH(NA! :Z=USR(S! 

3060  RETURN 

3070  H% ( 1 ) =  PEER (  8 38 1 :H8(2)=PEEK(876  ) : H* ( 3 ) =PEEK ( 877  ) :H8(4)=PEEKI  889) 

3080  B% ( 5 ) =PEEK (890) :H* ( 6 1 =PE5R(891 ) : I* (7 ) =PEEK (892) :HA (8) -PEEK (8991  : RETURN 
3090  POKE  8 38  , H\ ( 1 ) : POKE  876.H4I2) :POKE  8 77  , H* ( 3 1 : POKE  889,R*i4) 

3100  POKE  890,H8(5) : POKE  891,H*(6)  :POKE  892,H*(7)  :P0KE  899.H8I8) : RETURN 
3110  Z4=-(TA>6)*  (INTITA/2) -IHT  (TA/8 ) -2)  :Z5=J-(J)0M  U=0l  AND  (KEOll! 

3120  Z=INT ( SD ( J , S ) + . 5 ) : POKE  823,Z4:POKE  824 , Z5 : SB=27 :GOSUB  5440 
3130  CRS=CRS (Z)  :CR* ( J)  =Z: IF  ICLO0)  OR  (NU=0)  THEN  RETURN 
3140  BS=STR$(39-LEN(STR$ (SD( J,S) ))) : B$=RIGHTS I BS , 2) 

3150  CRS=" (FI I  |F2I2499“+KIDS(CRS,6,10)+*{F8I  (F2l"+BS+*99“  +STRS (SD(J,S))  +  "IF8I  {PH*: RETURN 

3160  AS=AS+ " I  RED  I |F2|0723<Pull  trigger  for  targets) I F3 1 00“ :GOSUB  3000:GOTO  3180 

3170  A$=AS+" (F2l0723<Pull  trigger  to  continue) I F3I00“ :GOSUB  3000 

3180  BR=RHD ( 1 ) : BR=0 : IF  PEEK! 56321 ) =127  THEN  BR=-l:GOTO  3200 

3190  IF  PEEKI56321)  0247  THEN  31(0 

3200  IF  PEEK ( 56321 )  0255  THEN  3200 

3210  RETURN 

3220  CL=LVA ( LS ) :A$S"IF3)09IF6100ICLRI ( F5 1 00 1 F7 1 00 ( FI  I ILBLUI (F21 1S05LEVEL I F2 1 1709“ :BS=STRS (CL) :Z=CL+(CL=10>  *10 
3230  IF  CL=10  THEN  BS=“ I C/RTI 10“ 

3240  AS=AS+B$+“ (CRN I IF2I0014":GOSU8  3000:POKE  823,Cl:SB=3:COSUB  5430 
3250  IF  CL< 3  THEN  AS=““:GOTO  3300 
3260  IF  CL<7  THEN  3290 

3270  A$='[F2l0117Hoving  6  stationary  targets  presented* 

3280  AS=AS+“(F210418at  randoi  fro*  50  to  300  ieters*:GOTQ  3300 
3290  AS=,(F2l0617Slow,  iediu«  4  fast  targets fF2l lll*froa  left  6  rioht' 

3300  AS=A$+“ {LGRNI lF2|0723(Pull  trigaer  to  continue>lF3IOO*:GOSUB  3000 
3310  IF  PEEK ( 56321 ) =247  THEN  RETURN  ' 

3320  IF  PEEKI56321) 0127  THEN  3310 
3330  GOSUB  3350:IF  LS=0  THEN  RETURN 
3340  GOTO  3220 


3350  POKE  53265, 43:POKE  53272 , 31 : POKE  1 98 , 0 : AS=“ I F6 1 00 1 F5 1 00 f F7 1 00 f CLR I iGRNILevel  order: 
3360  A$=A$+“ IGRY1 1 1 F2 1 3299ARI9112 1 GRNI ( F8 1 “ : FOR  Z=1  TO  10:AS=AS+CHR$ ( 30+ (Z=LS) *2) 

3370  B$=““ : IF  LWZXH  THEN  B$=$TR$!LV*|Z) ) 

3380  AS=AS+BS  *  NEXT  Z 

3390  REN  AS=A$+“!F8I [GRNI Hind  speed:  *:IF  INI  AND  16)  THEN  AS=AS+"  Variable* : :GOTO3420 

3400  REN  AS=AS +STRS ( ( WI  AND  7)‘5)+*  NPH  * :IF  (INI  AND  71=01  THEN  3420 

3410  REN  BS=STR$ (INT (11/32 ) +1) :B$=*0"+RIGBTS IIS, 1) :A$=AS+“ I F4 1  "+BS 

3420  AS=A$+ *  I  BLR  1 1 F8 1 (F8l':GOSUB  3000:POKE  253  ,l:POKE  254,10:POKE  8 2 3 , 0  :  SB=3 :GOSUB  5430 

3430  AS=“ (F8 ' (LBLUI  D:  Vie*  Noving  Target  Deio|F8)  L:  Cbange  Level  Order IF8 I “ 

3440  A$=AS+“  N:  Ne»  f irer I F8 1  * : REM*  N:  Set  Wind  SoeediFSI* 

3450  AS=A$*CHRS (158+(CH=3)*4) :AS=AS+“  C:  Set  Crosshair  status  for  Levels  7-10ILBLUI* 
3460  AS=A$*“LP:  Light  Pen  Nount  AdjustientlFSI IF8I " 

3470  IF  NU  THEN  A$=A$+“fGRNI (Pretest  diagnostic  scores  are  numeric) ( F8 l ” 

3480  BS=’nunber  or  letter*:IF  LS=0  THEN  B$=*letter* 

3490  AS=A$+“lF2l0023(RSDISelect  *+8$t*  4  press  RETURN ( LBLU I IP8I ( F 3 1 00“ :GOSUB  3000 

3500  A$= “ “ : GOSUB  5270 :Z=INT (VALIAS ) I 

3510  1=1 : IF  fZ<l)  OR  IZHOI  OR  (LS=0i  THEN  3570 

3520  IF  LVVIIIOZ  THEN  I=I+1:IF  I<11  THEN  3520 

3530  IF  I<11  THEN  LS= I : 8L=0 : RETURN 


3540  POKE  53265, 59:POKE  823,2:POKE  824,23:POKE  253.0:SYS  CO 

3550  A$=*lF2l0010The  level  you  choose  lust  be  in  tbef F8I current  sequence. IF8I (F8I * 

3560  A$=A$t'Press  RETURN  to  continue* :GOSUB  5270:GOTO  3350 
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3570  IF  AS  =  *D'  THEN  G0SU8  1420:RETURN 
3580  IF  AS=“N0"  THEN  NU=N0T(NUI :G0T0  3350 
3590  IF  A$  =  * H "  THEN  IS=0: RETURN 
3600  IF  ASO'L"  THEN  3760 

3610  1=1: AS= * f F3 1 09 (CLR ( (GRNIChocse  level  order:  fF8l  ( F8 1  Type  a  nuiber  (1-103  for  che  des i red f F8 ( ’ 

3620  AS=AS+*level .  in  the  desired  order  ofIFEIpresentation.  Tvpe  0  and  oress ( P8 1  * 

3630  AS=AS+"RETURN  when  done .  (P8 1 1 F8 KF3 1 00 1 LBLUI " 

3640  FOR  2=1  TO  10:Z$=STR$(ZI:IF  Z<10  THEN  ZS=*  ’tZS 
3650  A$=AS+Z$+" :  *+*  IF8I *:NEXT  Z:GOSUB3000 

3660  Z$=STR${It6):Z$=RIGHT$IZ$,L£N(ZS)-l):IF  I<4  THEN  Z$=*0VCHRS(M4) 

3670  AS=" IBLUEI (F2 t 04“+ZS :G0S0B  5270: IF  IZ<0)  OR  1Z>10I  THEN  3660 
3680  AS="ILBUJI IF2|04"+Z$  +  "  I F2 1 0599 " +STRS ( Z ) :G0SUB  3000 
3690  IF  Z>0  THEN  3720 
3700  IF  1=1  THEN  3350 

3710  FOR  Z=I  TO  10:LVt(ZI=-l:NEXT  Z : GOTO  3730 
3720  m(I|=Z:I=I+l:IF  I<11  THEN  3660 

3730  AS=" IGRNI (F2 1 00181s  everything  correct  (type  Y  or  H  and  I F8 ( oress  RETURN!* 

3740  G0SU8  5270:IF  ASO'Y*  THEN  3610 

3750  LS='(LS)0) :GOT0  3350 

3760  GOTO  3880  : IF  ASO’H*  THEN  3880 

3770  A$=*|F3l09lCLR|Kind  Effects: (F8| lF8IType  a  nuiber  11-31  for  wind  soeed: 1F8I !F8I * 

3780  AS=AS+"  1:  0  HPHIF8IIF8I  2:  10  MPHIF81 i F8 1  3:  20  KPHIF8I I F8 1 1 F3 1 00“ :GOSUB  3000 
3790  A$=**:GOSUB  5270:IF  (Z<1)  OR  IZ)3)  THEN  3790 
3800  WI=  (Z-l ) * 2 : IF  111=6  THEN  NI=16:GOTO  3350 
3810  IF  1(1=0  THEN  3350 

3820  AS=- 1 F3 1 09 (CLR I  Wind  Effects: IF8I |F8IType  a  nuiber  (1-81  for  wind  direction: (F8I (F8I ’ 

3830  AS=AS+*  1:  F4I01  (No  value) IF8I IF8I  2:  IF4I02  (Half  value) IF8I IF8I  3:  IF4I03  (Full  value) IF8I IF8I * 

3840  AS=AS+*  4:  F4I04  (Half  value) (F8I [F8f  5:  (F4I05  (No  value) (F8I (F8(  6:  (F4I06  (Half  value! (F8I (F8I * 

3850  A$=A$+*  7:  F4I07  (Full  value) IF8I IF81  8:  [F4I08  (Half  value) IF8I iF8| I F3 1 00“ :GOSUB  3000 

3860  A$=**:GOS(JB  5270:IF  (Z(l)  OR  (Z>8)  THEN  3860 

3870  HI=m+( IZ-ll ‘321  :G0T0  3350 

3880  IF  kSO'C'  THEN  3990 

3890  A$=*|F3|09ICLRISet  Crosshair  status  for  Levels  7-10: (F8I (F81* 

3900  AS=AS+CHRS  (158+ (CHO0)  *4)+"  1:  Crosshair  appears  after  each  shot.  I F8 1 1  LBLUI* 

3910  A$=A$+CHR${158+(CHt>l) *4)+"  2:  Crosshair  appears  only  when  taroetf F8I " 

3920  AS=AS+’  is  lissed.lFII I LBLUI* 

3930  A$=A$+CHRS (158+(CH<>2)‘4)+*  3:  No  Crosshair  on  Levels  7-10. (LBLUI IF8I*:G0SDB  3000 
3940  AS=CHR$ (158+ (CH<>3) ‘4)+*  4:  Level  7:  Crosshair  after  each  shot.* 

3950  A$=A$+*  Level  8:  Crosshair  for  lisses  only.* 

3960  AS=AS+*  Levels  9  i  10:  No  crosshair. IF8I IF8I (LBLUI IF3!00*:GOSUB  3000 

3970  A$=*Type  the  nuiber  (1-4)  of  your  choice* :GOSU8  5270 

3975  IF  (Z(l)  OR  (Z>4)  THEN  3970 

3980  CH=Z-l:GOTO  3350 

3990  Z=-(A$=*LP") :IF  Z>0  THEN  130 

4000  GOTO  3500 

4010  REM  SETUP  FOR  REPLAY:  CALL  ONCE  BEFORE  ANY  TARGETS  PRESENTED 
4020  PORE  2041 ,43: POKE  2042,43:POEE  Y*23,6:PORE  V+29.6 
4030  PORE  V+40 , 1 : PORE  V+4 1 , 0 :RETORN 

4040  N=FNN(907) :N=Nt(N>128) MH-128) :Z=(N-30) *256+18-1) : IF  N<30  THEN  Z=N 
4050  ME=0 : IF  TN>6  THEN  PORE  785.FNLITRI : POKE  786.FNHITR) :KE=USR(ZI 
4060  PORE  939 , ME : IF  PEEK ( 900 ) =255  THEN  ME=-ME 
4070  GOSUB  3020 :HI=PEEK ( 900) <128 

4080  J=0:GOSUB  31 10 : AS=* ( F3 1 05 (CLR ) (F5I00IF1I * +DSS ( ME. 01 +CRS : ZS=MIDS i CRS . 6 . 1 1 
4090  J=1:G0SUB  3110: A$=A$+0SS(KE, 11 :Z1S=CRS 

4100  CR$=* (F2 1 3099*+ZS+*check* : IF  CRt(0)>2  THEN  CRS=* ( F2 1 3699*+ZS+ ’ok* 

4110  BS=DS$(ME,2)+CRS 

4120  J=2:G0SUB  31 10 : B$=B$+DS$ (ME , 3 1 +CRS :G0SUB  3200 

4130  J=3:G0SUB  3110:TG=TG+Z:IF  HI=0  THEN  CRS=*)F2l3299lREDI«iss*:TG=TG-Z 

4140  IF  (CR8(fl))3)AND(CR8(l) >3)AND(HI=0)  THEN  Z1S=CRS(3) :CRtlll=) 

4150  CRS=*  IF31  160809IF1 1 1 F2 1 0008 * +DSS  ( ME ,  <i ) +CRS : AS=AS+Z1S+BS 
4160  IF  NE<)2  THEN  4200 

4170  Z*6+(TA>=36) *(6-ABS(TF) ) :IF  TF<0  THEN  Z=-Z 
4180  Z=PEEK(903) ‘2+Z-23-TF : PORE  V+4,ABS(FNL(Z) ) 

4190  PORE  V+I6 , ( ( PEER ( V+ 1 6 )  AND  251)  OR  ( ( Z > 2 55)  ‘ -4 ) > : GOTO  4210 

4200  PO=PO+DUITN,0)-23:PO=PO-(PO<0)‘65536  :PORE  8  39  .FNLIPO)  :PORE  840  .FNHIPOI 

4210  PORE  841 , Y+Dlk (TN, 1 ) : PORE  V+5 . Y+D1» (TN . 1 ) -25-TJ 

4220  IF  TN<7  THEN  Z=l:GOTO  4250 

4230  BS=*tracked.*:IF  KE=2  THEN  BS=* trapped . * 

4240  A$=A$+’fF3li70809(VHTl !F2l0908you  *+B$:Z=10 
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4250  GOSUB  3000 : HS= 1 28 - 1 TN =1 ) *o4-(TN=7 1 *64 

4250  X=PEERIV) + ( PEEK ( V+ 1 S )  AMD  1) *256-TF: POKE  V.FNLIXI 

4220  POKE  V*16 , ( I  PEEK  1 V+ 1 6 )  AND  254  1  OR  FNHIX1) 

4230  PORE  823 , Z : POKE  824 , 25-Z: POKE  253.221:SYS  C0:P0XE  845 . I : F=-l : SYS  SV 

4290  IF  TN <7  THEN  Z=TH*50 : AS=** :G0T0  4320 

4300  Z=INTII2*(INT!(TA  AND  21/21+1)1/.  133) /10 : AS=“ IF8 1 '+STP.S (Zl 

4310  AS=AS+*  lph  lateral  speed" :Z=- *TH=2 ) *60- (TM=8 » ‘2 5- IT1=9» *125- <TN=10) *  1 85 

4320  A$="[Bl.KI  IF2 1 0023 * +-STRS ( Z ) +"  ieters*+A$:GOSUB  3000 

4330  PORE  V+21.NS  OR  6:AS=‘ 1 BLRI f F21  2823  IF1 1 1 RVON I  replay  I RVOF 1 1 F3 1 00* :G0SUB  3000:N=FNVI905i 
4340  N=N+IN>255)MN-255) : PORE  821 . H : K=H-60 : POKE  8 3 3  , -NM N>0 1 : PORE  884  ,1 
4350  IF  (PEER (884)  AND  11=0  THEN  4380 

4360  IF  (PEEK(  56321  1  =242  )  AND  IF=0)  THEN  PORE  884 , 0 :Z=0 :GOTO  4490 
4320  GOTO  4350 

4380  PORE  823,8  : PORE  824,2:PORE  253,0:SY$  CO: AS=CRS :G0S(JB  3000 
4390  F=1 :Z=1 

4400  IF  PEEK (563211-247  THEN  Z=0:GOTO  4490 
4410  IF  PEEK ( 56321 ) =122  THEN  Z=128:GOTO  4490 
4420  Z=Z+1 : IF  Z<50  THEN  4400 
4430  F=F+1:IF  F<>2  THEN  4460 

4440  A$='(BLRI [F2l2823pull  triager f F21 2824to  continue  * 

4450  GOSUB  3000:PORE  V+21,HS  OR  1:Z=0:GOTO  4400 

4460  F=0 : IF  TN<2  THEN  PORE  823,8:PORE  824,2:PORE  253,221:SYS  CO:GOTO  4330 

4470  BS="tracked. * : IF  KE=2  THEN  BS=“trapped . " 

4480  AS-" I  FI  I ( F3 1 160809  f  VH? 1 1 F2 1  0908you  s+B$:GOSUB  3000:GOTO  4330 
4490  GOSUB  3200:PORE  V+21,0:RETURN 

4500  A$: 1 ( F3 1 09 1 F6 1 00 (CLR 1 1 F5 1 1 3 1 F2 1 Q0 ( BLRI* : GOSUB  3000:Z1=TA:Z2=0:Z3=0 
4510  PORE  785,FNL(GP1 :PORE  786,FNH(GP) :PORE  940,160:PORE  942,100 
4520  FOR  Z5=l  TO  Z4:PORE  251 , FNL ( Z ): PORE  252,FNH(Z) :PORK  880,Z1:PORE  881, N 
4530  Z=USR(0l :Z1=Z1+2:Z2=Z2+PEER(824)  :Z3=Z3+PEER(823) : NEXT  Z5 : IFZ2=0THEN  RETURN 
4540  A$=*IF2|1302Your*+STRS(Z2)+*  shot(s) " 

4550  IF  Z3)0  THEN  AS=AS+ “ I F2 1  1003"+STRS (Z3 ) +'  shot(s)  ussmg* 

4560  Z2=-(TN=7)‘60-(TN=8)‘75-|TN=9)‘125-(TN=10M185 

4570  A$=AS+*|F2I1404*+STR$IZ2I+*  letersVBS^MF  (Z401I  OR  (TA<7)  THEN  4575 

4571  Z=INT((2*|INT((TA  AND  7 j /2I+1) I / . 133) /10 :BS=STRS (Z> ♦"  iph* 

4572  IF  2=1.5  THEN  BS=" IC/LF I'+BS 

4574  AS=AS+"(F2U605"+B$:BS="IF2I1205  IF4I07":IF  (TA  AND  11=0  THEN  BS="  I F2 1 2605 ( F4 1 03" 

4575  AS=A$+BS :GOSUB  3170:PORE  53265 , 43 : RETORH 

4580  AD=FNHI876) :TN=PEER ( AD+3) :TA=TH:IP  TN)6  THEN  TN=INT(TN/8l+6 

4590  X=PEER(AD+U :Y=PEER(AD+2| :KV=(PEER(AD+8) >01 :IF  NV  THEN  4610 

4600  X=( (INT(RND(1)*65) I ‘21+71: PORE  AD+1,X:IF  TN=1  THEN  PORE  AD+16.X+48 

4610  TJ=PEEE(AD+11):TJ=TJ+(TJ>127)‘256:Z1=D2*(TN,2I:S=(ITH-1I‘2)+Z1 

4620  PO=0:TF=PBBR(AD+9)*2:IF  NV  THEN  S=PEER ( AD+3 1 +6-INT ( PEEK  1 AD+3 1 /8 )* 2 : P0=6 

4630  IF  TA>=36  THEN  PO=TF : REK  185N  6NPH 

4640  IF  PEER (AD+8) >128  THEN  TF=-TF:PO=-PO 

4650  PORE  838 , S : PORE  889,0:PORE  890,160:PORE  891,40:PORE  192.180 

4660  AD=Il+S‘8:PORE  AD+7,I:PORE  900,255:PORE  AD,255:GOSUB  4020 

4670  AS=*L='+STR$ICLlt"]T=,+STRS(I)+")R=’+STR$(RP) : GOSUB  5230:PORE  I2+7+S‘8.RP 

4680  Z=IR:SB=0:GOSUB  5440:PORE  878.0 

4690  IF  Z(>128  THEN  D2*ITN,2)=D2*ITN,2)+1 

4700  Z=Z+ ( (PEEK (9001=255)  AND  (Z< >128 ) ) MZ-64 ) : IF  Z>63  THEN  RETURN 

4710  Zl= (PEER (900) (128) :Z2=NOTIZll :D28(TN,0)=D28(TN,0|-Z1 

4720  D2*(TN,1)=D2*ITN,1)-Z2:IF  Z2  THEN  GOSUB  4040:IF  Z<>128  THEN  Z=32 

4730  RETURN 

4740  FOR  J=0  TO  3:SD(J.36I=SD(J,36)/3:NEXT  J 

4750  A=S:B=Z:S=36:J=0:G0SUB  31 10 : AS=' I F3 1 05 1 F6 ( 00 1 F5 1 00 i F7 1 00 1 CLR 1 1  FI  I* +DSS 1 0 , 0 1 +CRS 
4760  Z$=KID$ICR$.6.1l:M:GOSUB  3110 : A$=AS+DSS (0 . 1 ) +" f F2 1 3499— 

4770  CRS=*(F2l30j9*+ZS+"cliecA*:IF  CRH0D2  THEN  CRS=" f F2(  3699’+ZS+*ok" 

4780  A$=A$+DS$(0,2I+CR$ 

4790  J=2:GOSUB  31 10 : AS=AS+DSS ( 0 . 3 1 +CRS : J=3 :GOSUB  3110 

4800  S=A:Z=8:GOSUB  3000:PORE  78 5 , FML (GP 1 : PORE  786.FNHIGPI :PORB  251.FNWZ) 

4810  PORE  252 , FNH ( Z 1 : POKE  880,5:PORE  88 1 , 3 : Z=USR ( 0 1  :A$=" 

4820  IF  PEEK (823) >0  THEN  AS=AS+"(BLKI I F2 1 0921 "+STRS ( PEEK ( 8 23 1  1  ♦  ’  shotlsl  off  screen* 

4830  PORE  823 , 8 : PORE  824,15:PORE  253. 13:SYS  CO:AS=AS+"(SNLCI ILGRNI ' :G0SUB  3170 

4840  PORE  53265, <3:RETURN 

4845  FOR  1=0  TO  4:D2*II.0l=D2*II.0l+D2*(I.2!:D2tlI.l)=D28II,l|+D2*II,3l:NEXT  I 

4846  RETURN 

4850  IF  PEEK (8381-0  THEN  RETURN 

4860  Z=-(Cl=3)‘60-(CL=4)‘75-ICL=5IU25-(CL=6l‘185 

4870  A$=*(F3109)CLRI  IF6IOOlF5IOO(F7|OOdBLUI  (F2l0801Su«iarT:*+STRS(Z)  +  *-ieter  targets  I  FBI  I F8 1* 
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4880  AS = AS  *  *  (GRNI  (F2l0599Nuiber  of  taroecs  tracked  --'+STRS  f  D2t  ( 4 .01 1  +  *  (F8I  (F8I  VGOSl/s  3000 
4890  AS=" " : KE=  1 : Z=0:G0SUB  4 940 :  2S=MIDS irCRS . 6 . 1  > :2=1  rGOSUB  4940:GOSUB  4970 
4900  Z=3:G0SUB  4940  : Z  =  4 :G0SUB  4940  -.GOSUB  3000 

4910  AS= “ I F8 1  (F8I IF8I  (GRNI  ISVLCI I F2 1 0S9 9Hu»be r  of  taraets  trapped  ~*+STRSiD2V4.1!  i-'  F2MF8I ’:G0SU5  3000 
4920  A$=*':KE=2:Z=0:GOSUB  4940 :ZS=KIDS (CRS , 6 , 1 1  :Z=1  :G0SUB  4940  :GOSUB  4970 
4930  Z=3:G0SUB  4940:Z=4:GOSUB  4940 : AS=AS+* f LGRKI  ISHLCI *:G0SU8  3170:RETURN 
4940  A$=A$+CHR$I142)+* |F2I0899*+DSS(KE,Z) :Z1=D2A 14 ,ME-1 ) :Z=2+IZ>2) 

4945  IF  Z1=0  THEN  AS=AS+“ I F2! 2999 IWHTI  —  f F8 1": RETURN 

4950  Z1=INT(D2A (Z.ME-D/Z1+.5)  :CRS=CR$(Z1) : BS=R IGHTS ( S?RS  1 38-LEH (CRS M  .21 

4960  AS=AS+" I F2 I "+BS+"99"+RIGHTS (CRS . LEN (CRS !-5)+*lF8l":D2A(Z. KE~1 ) =Z1 : RETURN 

4970  A5=AS+*IF2I0899"+DSSINE,2) : IF  D2t ( 4 . ME-1 )  =0  THEN  AS=AS*“ I F2 1 2999 1 WHT i I F8 ! " : RETURN 

4980  CRS='(F2l2799“+ZS+*check*:IF  D2\ ! 0 , KE-1 ) > 2  THEN  CRS=‘ I F2 1 3099’ +ZS+"ok " 

4990  AS=A$+CRS+" 1F8I - :RETURM 

5000  A$=A$+*lF2l0203|LBLUIRange  i'BRNl  Exposures  iGRNIHits  I  RED  I  Misses  f  YELO !  No  Fires)  F* ;  * 

5010  A$=AS+* I DBLU 1 1 F2 1 1499 ( Stationary ) I F8 1 " rGOSUB  3000:HI=0 

5020  FOR  1=0  70  5:Hk(I)=0:NEXT  I:SYS  HK : FOR  1=1  TO  10 : Z=I :Z1=I *50 

5030  IF  I>6  THEN  Z= { 1-6 J *8 :Z1=- 1 1=7 ) *60- ( 1=8 ) ‘7 5- <1=9 > *  125- 4 1=101  *185 

5040  Z2=PEEK (16192+Z) :Z3=PEEK ( 16256+Z I :Z4=PEER ( 16320+ZI :AS="(LBLU1 [ F2 f 0299 ‘+STRS ! Z1 3 

5050  A$=A$+*lF2lll99lBRNl*+STR$IDU(I,CL-5)l:HkiHII=HklHII+Z2:BklHI+2)=HklHI+2)+Z3 

5060  Z4=OWI,CL-5|-Z4:Z4=Z4+(Z4<OI‘Z4:H*IHI+4l=H*IHI+4l+Z4 

5070  AS=AS+* (GRNI I F2 1 1899“+STRS ( Z2 1  + " I  RED  1 1 F2 1 2499,+STRS (Z3) +“ IYELOI IF2I 3299*+$TR$(Z4! ^ :?8l * 

5080  GOSUB  3000 : IF  I<>6  THEN  5110 

5090  Zl=-1 2 * ( CL=7 ) -10 * (CL=8 ) -14*(CL=9)-10*(CL=10) :H\(7)=Z1 

5100  HI=H*(OI:KI=H*(2):NF=H*U):GOSUB  5410:HI=1:A$=* ISHLCI ILBLUI lF2ll699(Kovina)lF8!*:GOSUB300Q 

5110  NEXT  I:Z1=-24‘(CL=7)-20‘(CL=8)-26MCL=9)-20‘(CL=10):H*(8)=Z1 

5120  HI=Hk(l) :KI=Hk(3)  :NF=HII5)  :GOS(JB  5410 

5130  Zl=-36MCL=7)-30*iCL=8)-40MCL=9)-30‘(CL=10l 

5140  HI=Hk(0)+Htlll :KI=Hk(2)+Hk(3l :NF=Hk(4)+Hk(5l 

5150  AS=*lSHLCl  fF211499fREDI UNQUALIFIED" : Zl=-8 * (CL=7 )-7*(CL:=8)-10*l CL=9 ) -7 *  (CL=10 ) 

5160  Z2=-16*  (CL=7 ) -15*  (CL=8)-20MCL=9)-15*(CL=10) 

5170  IF  (H% (0) >=Z1)  AND  (Hkll))=Z2)  THEN  A$=*|SHLCI I F2 1 1 599 4GRRI QUALIFIED’ : A=A+1 

5180  A$=AS+*lF8l  IFSI  fLBLUl Stationary  Target  Standard;Hif+ST*$(Zl)+*  0f*+STX$l88m)+*!fSi* 

5190  A$=A$+*Kavina  Taraet  Standard :Hit"+sTRS (Z2) +*  of'+STR$(Hkl8)!+*lLGRNI* 

5200  GOSUB  3170 : RETORR 

5210  AS='IF3I09[F6|Q0|F5I00|F7|00|CLRI (REDI ISHLCI (FI I f F2 1 0407You  did  not  ieetlF2l0710the  standard.* 

5220  AS=AS+" lF2l0213Prepare  to  ref ire . I  FI  I ' rGOSUB  3160:BC=2:RETURN 
5230  B$=**:IF  ( (VI  AND  7)‘5)=0  THEN5260 
5240  B$=STRS ( ( (Vfl  AND  2241/321+1) 

5250  B$=* IF2I 3400H=*+STR$( (HI  AND  7)«5)+*lF4IO*+RIGHT$IB$,l) 

5260  AS=’ IHOKEI I BLKI IRVONI I SNLCI '+AS+BS+' I F6 1 0'+CHRS I BC+48) +*  I  BLUE  I '  rGOSUB  3000:RETURN 
5270  A$=A$+*?  /  (C/LFI IC/LFI IC/LFI IC/LFI ':GOSUB3000:BS=" 

5280  GET  A$ :  IF  A$="  THEN  5280 

5290  IF  (AS=CHRS(13) )  OR  (LEN(BS))2I  THEN  PRINT* fC/UPI *:A$=BS:Z=INT(YAL(A$I  I  :RETURN 
5300  IF  ASOCHRSI20)  THEN  5330 

5310  IF  BSO”  THEN  B$=LEFT$IB$,LBN(B$)-il  :AS=*'  IC/LFI  IC/LFI  (C/LFI  /  IC/LFI  -  rGOSUB  3000 
5320  GOTO  5280 

5330  A$=CHRSIASCIASI  AND  127|:IF  (AS<*0*)  OR  !A$)*z'l  THEN  5280 
5340  IF  |A$>=V)  AND  IA$<=*z*l  THEN  A$=CHR$  ( ASC I  AS )  OR  128) 

5350  B$=B$+A$ :A$=A$+*/ IC/LFI* :GOSUB  3000:GOTO  5280 

5360  FOR  Z=I1  TO  11+343  STEP  8:POXE  Z,255:NEXT  Z: RETURN 

5370  FOR  Z=I2  TO  12+343  STEP  8:POKE  Z.255:NEXT  Z: RETURN 

5380  AS=MF31 09IF6I00ICLRI I F5 1 00 1 F7 1 00* : GOSUB  3000 

5390  POXE  823.12.-POXE  824,12:P0XE  253,221:SYS  CO 

5400  A$=BS+ *  I  HOME  I ILBLUI *:GOSUB  3000 : Z=USR (Z1 +Z2 *256) rRETURN 

5410  A$=* ISVLCI [P2I0299IGRY2IT07ALIF2I 1199 1 BRHI * +STRS 4 Z1 ) ♦" f F2 1 1899 (GRM I "+STRS ( HI  I  +  * (F2 ! 2499 (REDI *+STRS INI1 

5420  AS=AS+*fF2l 3299IYELOI "+STRS ( HF)  +  *  I F8 1" r GOSUB  3000:RETURN 

5430  POXE  49163, lrPOKE  49168 , SB : PORE  49171, 32:SYS  49162:RETURN 

5440  POXE  785 . lOrPOKE  786,192:POXE  49163. lrPOXE  49168, SB:POXE  49171,32 

5450  Z=USR(Z) rRETURM 


5460  POXE  49163, 2:POXE  49168 , SB : PORE  49171, 32:SYS  49162:RETURN 
5470  POXE  785,10: PORE  786,192:POXE  49163, 2:POXE  49168 .SBrPORB  49171,32 
5480  Z=USR(Z) rRETURN 

6000  DATA  47,32,2,1,1,1,2.  23,36,2,3,2,3.3,  11,12,2.1,2.2,2 


6010  DATA  11,14.2,1,2,2,3,  11.15,2,2,1,1.1,  11,16,2,2,2,1,3 

6020  DATA  23,19.6.4,3.3,8,  23.24,6,7,7,6,10,  23,32.6.5,5.8,5,  11,13,6,4,5.3,3 

6030  DATA  *  IWHTI  steady  posVlHHTIaiiing"  ‘iNHTIbreath  con* ,  *  IWHTI  trigoer  sq*,*  ILBLUI  shot  loc* 

6040  DATA  MHHTIsith  track*, MHHTI  lead*, *|HHTIbreath  con’ ,* IWHTI trigger  sq* . *  I LBLUI shot  loc* 

6050  DATA  ’IWHTIsteadT  pos*,*lWHTI lead* ,* IWHTI breath  con* . ’ IWHTI trig  pul  1 ?. *  I LBLUI shot  loc* 

6060  DATA  *(F21 3299 1 REDIpoor * , *  I F2 1 2299 IORHG1 belov  avg* , *  I F2 1 2699 1 TBLOI average* , " I F2 )  3299 1 LGRH I oood * 
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E-PROM  Addresses 


ITEM  COPY  ADDRESS  CHIP  ADDRESS  SIZE 

Chip  0,  Bank  0 


STARTUP  49152 

OPENING. SCENARIO  8192 

LETTERS  57344 

Total 

Chip  0,  Bank  1 

MLCH0BK1  32768 

CALIBRATION  16384 

Total 

Chip  0,  Bank  2 

MLCH0BK2  32768 

ARM. SPRITES  2176 

Total 

Chip  0,  Bank  3 

ARM. SCENARIO. 1  8192 

ARM. SCENARIO. 2  8192 

Total 

Chip  1,  Bank  0 

ARM. BAS  (1)  16384 

Total 

Chip  1,  Bank  1 

ARM. BAS  (2)  24576 

Total 

Chip  1,  Bank  2 

ARM. BAS  (3)  32768 

Total 

Chip  1,  Bank  3 

ARM. 3200  3200 

ARM. SCENARIO. 3  8192 

Total 


Total  Size 


50704 

40949 

58788 

32768 

35154 

39515 

34320 

39514 

40949 

1,553 

4,361 

1,435 

39229 

17212 

32768 

40131 

39229 

40959 

6,462 

829 

38782 

3199 

32768 

39936 

38782 

40959 

6,015 

1,024 

16191 

16191 

32768 

37445 

37444 

40483 

4,677 

3,039 

24575 

32768 

40959 

8,192 

32767 

32768 

40959 

8,192 

37184 

32768 

37184 

4,417 

7995 

16191 

32768 

38042 

37563 

40959 

4,796 

2,918 

7,349 

7.291 

7,039 

7.716 

8,192 

8,192 

4,417 

7,714 

57,910 
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Lines  1-310:  Main  program. 

Lines  1-80:  Program  and  variable  initialization. 

Lines  90-130:  Checks  for  certain  keypresses  and/or  trigger  pull. 

Line  90:  Runs  menu  if  RUN/STOP  key  is  pressed. 

Line  100:  Begins  the  program  is  the  trigger  is  pulled. 

Line  110-130:  Runs  the  lightpen  calibration  program  if  "lp"  is  pressed. 

Lines  140-210:  Displays  a  text  screen  and  initializes  the  arrays. 

Lines  212-214:  Asks  the  firer  if  telescope  or  iron  sights  will  be  used  and 
sets  up  the  appropriate  sprite. 

Lines  220-240:  Displays  a  text  screen. 

Line  250:  Calls  the  zero  routine. 

Line  260:  Calls  the  routine  that  displays  the  level  introduction  screen. 

Line  270:  Calls  the  appropriate  level  based  on  the  value  of  CL. 

Line  280:  Checks  to  see  if  the  program  is  ready  to  be  terminated. 

Lines  290-310:  Displays  the  congratulations  screen. 

Lines  1000-1410:  Zeroing  routine. 

Lines  1000-1170:  Introduction  screens  and  initialization. 

Lines  1180-1190:  If  the  @  key  was  pressed  at  line  1060,  the  target  will 
always  appear  in  the  center  of  the  screen  rather  than  at  random  locations. 

Line  1200:  Display  the  target  and  check  for  the  RUN/STOP  key. 

Line  1210:  Get  the  diagnostic  scores  for  the  shot. 

Lines  1220-1250:  Compute  the  lightpen  offset  and  see  if  the  readings  are 
within  acceptable  bounds  around  the  target. 

Line  1260:  Make  sure  the  trigger  has  been  released  and  go  to  line  1410  if 
only  one  or  two  shots  have  been  fired. 

Lines  1270-1320:  If  any  shot  was  out  of  the  acceptable  bounds,  the  invalid 
shot  group  screen  is  displayed.  If  this  is  the  second  time,  the  additional 
message  to  see  the  manual  is  shown. 

Lines  1330-1350:  Computes  the  lightpen  offset  based  on  the  center  of  the 
three-round  shot  group. 

Lines  1360-1370:  Displays  the  three-round  shot  group  and  waits  for  the 
trigger  to  be  pulled. 

Lines  1380-1410:  Unless  the  shot  group  was  excellent,  the  firer  is  asked  if 
he  wants  to  try  for  a  better  group. 

Lines  1420-1430:  Calls  the  machine  language  demonstration  routine. 

Lines  1440-2060:  Levels  1-2. 

Lines  1440-1550:  Introductory  screens. 

Lines  1560-1620:  Get  the  appropriate  targets. 

Line  1630:  Put  up  the  background  the  status  line. 

Lines  1640-1670:  Determine  the  proper  sight  post  offset,  time  of  flight, 
and  trajectory. 

Line  1680:  Display  the  target  and  check  for  the  RUN/STOP  key. 

Line  1690:  Blow  the  whistle  if  time  expired. 

Lines  1700-1710:  Display  hit  or  miss. 

Line  1720:  Call  the  replay  routine. 

Lines  1730-1740:  Adds  a  hit  to  the  proper  counter  (track  or  trap). 

Lines  1750-1810:  If  the  correct  method  of  engagement  was  not  employed, 
notify  the  firer. 

Line  1820:  Add  1  to  the  shot  counter  and  repeat  if  not  time  to  show  a 
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group . 

Line  1830:  Display  the  shot  group. 

Lines  1840-1910:  Show  the  firer's  performance  and  the  standards. 

Lines  1920-1950:  Display  the  "You  did  not  meet  the  standard"  screen. 

Lines  1960-2000:  Hint  for  smooth  tracking. 

Lines  2010-2030:  Hint  for  proper  trapping. 

Line  2040:  Reset  the  counters  and  refire. 

Line  2050:  Prepare  to  shoot  the  second  set  of  five  targets. 

Line  2060:  Advance  to  the  next  level  unless  the  break  key  was  pressed. 

Lines  2070-2440:  Levels  3-6. 

Lines  2070-2130:  Introductory  screens. 

Lines  2140-2170:  Get  the  appropriate  targets. 

Lines  2180-2220:  Initialization. 

Lines  2230-2240:  Put  up  the  background  the  status  line. 

Lines  2250-2280:  Determine  the  proper  sight  post  offset,  time  of  flight, 
and  trajectory  and  set  up  for  replay. 

Lines  2290-2295:  Display  the  target  and  check  for  the  RUN/STOP  key. 

Line  2300:  Sound  the  whistle  if  time  expired. 

Lines  2310-2320:  Display  hit  or  miss. 

Line  2330:  Handle  the  case  of  a  no  fire. 

Line  2340:  Update  the  hit  counter. 

Lines  2350-2360:  Call  the  replay  routine  and  update  the  counters  for  the 
diagnostic  scores. 

Line  2370:  Add  1  to  the  shot  counter  and  repeat  if  not  time  to  show  a 
group. 

Line  2380:  Display  the  shot  group. 

Lines  2390-2410:  Restore  the  counters  and  display  the  "You  did  not  meet  the 
standard"  screen. 

Line  2420:  Prepare  for  the  next  group  of  shots. 

Line  2440:  Display  the  summary  and  advance  to  the  next  level  unless  the 
break  key  was  pressed. 

Lines  2450-2620:  Level  7. 

Lines  2450-2470:  Introductory  screens. 

Lines  2480-2530:  Initialization. 

Line  2540:  Check  number  of  shots  and  branch  to  end  if  done. 

Line  2550:  Display  the  background  scene  if  necessary. 

Line  2560:  Call  the  subroutine  at  4580  and  branch  if  break  key  was  pressed. 
Lines  2570-2580:  Sound  the  whistle  if  time  expired,  otherwise  repeat  loop. 
Lines  2590-2600:  Display  the  summary  screen. 

Line  2610:  Check  for  failure  to  meet  the  standards  and  branch  if  necessary. 
Line  2620:  Update  the  current  level  pointer  and  return. 

Lines  2630-2830:  Levels  8-10. 

Lines  2630-2680:  Introductory  screens. 

Lines  2690- 2770 :  Initialization. 

Lines  2780-2790:  Display  the  background  scene  and  call  the  assembly 
language  subroutine  to  handle  the  target  scenario. 

Lines  2800-2810:  Display  the  summary  screen. 

Line  2820:  Check  for  failure  to  meet  the  standards  and  branch  if  necessary. 
Line  2830:  Update  the  current  level  pointer  and  return. 
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Lines  3000-5480:  Supporting  Subroutines. 

Line__3000:  Display  the  string  in  AS  on  the  graphic  screen. 

Line  3010:  Display  a  background  scene  where  SI  contains  the  EPROM  address 
and  S2  contains  the  chip  number. 

Lines  3020-3060:  Set  up  and  call  the  assembly  language  routine  which 
calculates  the  scores.  Initially,  the  values  in  the  SD  array  are  the 
starting  (high  byte)  and  stopping  (low  byte)  addresses  for  the  light  pen 
readings  buffers.  On  return,  they  contain  the  scores. 

Lines  3070-3080:  Save  certain  key  variables  in  the  H%  array. 

Lines  3090-3100:  Restore  certain  key  variables  that  were  stored  in  the  H% 
array. 

Lines  3110-3150:  Determine  the  appropriate  word  scores  for  the  values  in 
the  SD  array. 

Lines  3160-3210:  Display  appropriate  "Pull  trigger..."  message  and  wait  for 
trigger  pull  or  stop  key. 

Lines  3220-3340:  Display  the  level  introduction  screen  and  call  the  menu 
subroutine  if  the  break  key  is  pressed. 

Lines  3350-4000:  Display  the  menu  and  accept  appropriate  input. 

Lines  4010-4030:  Initialization  for  the  replay. 

Lines  4040-4490:  Calculate  and  display  the  diagnostic  scores  and  replay  the 
shot . 

Lines  4040-4070:  Call  the  routines  which  compute  the  scores  and 
determine  the  method  of  engagement  (tracking  or  trapping)  for  moving 
targets. 

Lines  4080-4150:  Get  the  verbal  scores  based  on  the  numeric  scores. 

Lines  4160-4210:  Determine  the  proper  time  of  flight,  perfect  sight 
offset,  and  trajectory. 

Lines  4220-4240:  Add  the  words  "You  trapped"  or  "You  trapped"  to  the 
string  to  be  displayed. 

Lines  4250-4340:  Initialize  sprites  where  the  positions  are  known,  set 
the  target  area  of  the  screen  to  green,  display  other  information,  and 
start  the  replay. 

Lines  4350-4490:  Timing  loops  for  displaying  proper  wording  and  showing 
the  replay  again  if  necessary. 

Lines  4500-4575:  Show  a  shot  group  for  a  target  at  a  particular  range. 

Lines  4580-4730:  Level  7  target  scenario. 

Lines  4740-4840:  Display  the  diagnostic  scores  and  shot  group  for  the 
zeroing  procedure. 

Lines  4845-4846:  Add  the  diagnostic  scores  and  number  of  engagements  for 
the  current  group  to  the  diagnostic  scores  and  number  of  engagements  for 
previous  groups. 

Lines  4850-4930:  Summary  screen  for  levels  3-6. 

Lines  4940-4990:  Subroutines  to  check  special  cases  of  scoring. 

Lines  5000-5200:  Summary  screen  for  levels  7-10. 

Lines  5210-5220:  Display  "You  did  not  meet  the  standard...". 

Lines  5230-5260:  Display  the  status  line  at  the  upper  left  corner  of  the 
firing  scenario. 

Lines  5270-5350:  Get  input  for  the  menu. 

Line  5360:  Initialize  the  INFOl  buffer  to  no  fires. 

Lin6_j>J_70:  initialize  the  INF02  buffer  to  no  fires. 

Lines  5380-5400:  Clear  graphic  screen  and  set  the  center  portion  to  green. 
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Lines ...5410-5420:  Used  by  the  subroutine  at  5000  to  print  the  total  line. 
Line  5430:  Call  the  assembly  language  subroutine  in  bank  1  of  EPROM  chip  0 
referenced  by  the  address  in  SB. 

Lines  5440-5450:  Call  the  assembly  language  subroutine  in  bank  1  of  EPROM 
chip  0  referenced  by  the  address  in  SB  with  a  parameter  in  Z. 

Line  5460:  Call  the  assembly  language  subroutine  in  bank  2  of  EPROM  chip  0 
referenced  by  the  address  in  SB. 

Lines  5470-5480:  Call  the  assembly  language  subroutine  in  bank  2  of  EPROM 
chip  0  referenced  by  the  address  in  SB  with  a  parameter  in  Z. 

Lines  6000-6070:  Data 

Lines. 6000-6020:  Target  specific  data  read  into  the  Dl%  array. 

Lines... 503O76O50 :  The  names  of  the  diagnostic  scores  read  into  the  DSS 
array. 

Lines  6060-6070:  The  verbal  scores  read  into  the  CRS  array. 
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MACS  Infantry  Rifle  Marksmanship 
Line  description  of  BASIC  module 
27  December  1991 


Lines  1-310:  Main  program. 

Lines  1-80:  Program  and  variable  initialization. 

Lines  90-130:  Keyboa rd / t r i gge r-pu 1 1  check. 

Line  90:  Display  menu  if  RUN/STOP  key  is  pressed. 

Line  100:  Begin  program  if  trigger  is  pulled. 

Line  110-130:  Run  the  lightpen  calibration  if  "lp"  is  pressed. 
Lines  140-210:  Display  text  screen  and  initialize  program  arrays. 

Lines  220-240:  Display  a  text  screen. 

Line  250:  Call  the  lightpen  zeroing  routine. 

Line  260:  Call  the  level  introduction  screen. 

Line  270:  Call  the  appropriate  level  based  on  CL  variable. 

Line  280:  Check  to  see  if  program  ready  to  be  terminated. 

Lines  290-310:  Display  the  congratulations  screen. 

Lines  1000-1410:  Lightpen  zeroing  routine. 

Lines  1000-1170:  Introduction  screens  and  initialization. 

Lines  1180-1190:  If  the  ' @ ’  key  was  pressed,  the  zeroing  target  will 
always  be  displayed  in  the  center  of  the  screen. 

Line  1200:  Display  target  and  check  for  RUN/STOP  key. 

Line  1210:  Get  the  diagnostic  scores  for  the  shot. 

Lines  1220-1250:  Compute  the  lightpen  offset  and  verify  reading  are 
within  acceptable  bounds  of  target. 

Line  1260:  Verify  trigger  release  and  goto  1410  if  all  three  shots 
have  not  been  fired. 

Lines  1270-1320:  If  an  shot  location  is  outside  of  the  acceptable 
bounds,  display  the  invalid  shot  group  screen.  If  this  is 
the  second  occurance,  the  firer  is  asked  to  refer  to  the 
MACS  manual . 

Lines  1330-1350:  Compute  the  lightpen  offset  based  on  the  center 
of  the  three-round  shot  group. 

Lines  1360-1370:  Display  the  adjusted  three-round  shot  group  and  wait 
for  the  trigger  to  be  pulled. 

Lines  1380-1410:  Unless  the  shot  group  was  excellent,  the  firer  is 
asked  if  he/she  wants  to  try  for  a  better  shot  group. 

Lines  1440-2070:  All  levels. 

Lines  1420-1447:  Calls  introductory  screens  for  all  levels. 

Line  1440:  Initializes  all  level  variables. 

Lines  1442-1443:  Call  level  2  introductory  screens. 

Line  1445:  Call  level  1  introductory  screens. 

Line  1446:  Call  level  3  introductory  screens. 

Line  1447:  Call  level  4  intruductory  screens. 

-  Lines  1450-1490:  Load  appropriate  targets  for  current  level. 

Lines  1500-1610:  Initialize  variables  for  target  presentation. 

Line  1611:  Call  the  routine  to  display  shooting  requirements  for  the 
current  level. 

Lines  1615-1627:  If  applicable,  calculate  wind  variables. 

Line  1630:  Display  the  background  scenario  and  status  line. 

Line  1640-1670:  Calculate  the  proper  sight-post  offset,  time  of 
flight,  and  bullet  trajectory  for  current  level. 

Line  1680:  Display  the  target  and  check  keyboard  for  RUN/STOP  key. 

Line  1690:  Blow  the  whistle  if  time  has  expired. 

Lines  1700-1710:  Display  HIT  or  MISS  on  screen. 
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Line  1720:  Call  the  replay  routine. 

Lines  1810-1815:  If  time  had  expired,  reload  the  previous  target. 

Line  1820:  Add  1  to  the  shot  counter  and  repeat  if  not  time  to  show 
shot  group  for  current  target. 

Lines  1824-1826:  Display  the  shot  group  if  appropriate  for  current 
target  set  . 

Lines  1840-1910:  Display  the  firer's  performance  and  expected 
standards  for  current  level. 

Lines  1920-1950:  Display  the  standard  not  met  screen  and  wait  for 
trigger  pull  to  continue. 

Lines  1955-2060:  Adjust  appropriate  variables  for  current  level  and 
repeat  necessary  logic  to  complete  the  current  level. 

Line  2070:  Advance  the  firer  to  the  next  level  unless  the  BREAK  key 
was  pressed . 

Lines  3000-5480:  Supporting  routines. 

Line  3000:  Display  the  text  string  stored  in  a$  variable  on  the 
graphic  screen. 

Line  3010:  Display  a  background  scenario  where  SI  contains  the  EPROM 
address  of  the  scene  and  S2  contains  the  appropriate  chip- 
reference  number.  The  chip-reference  number  specifies  the 
physical  chip  and  bank  number  which  contains  the  scene  to 
be  displayed.  The  formula  is:  (chip#)  *  4  +  bank  number. 

Lines  3020-3060:  Setup  and  call  the  assembly  language  routine  which 
calculates  the  scores  for  the  last  target.  Initially,  the 
SD  array  contains  the  starting  (high  byte)  and  stopping 
(low  byte)  addresses  for  the  light-pen  readings.  On  return, 
the  SD  array  is  filled  with  the  scores  calculated. 

Lines  3070-3080:  Save  certain  key  variables  related  to  the  current 
shot  in  the  h %  array.  These  are  needed  when  a  target  needs 
to  be  repeated. 

Lines  3090-3100:  Restore  the  variables  previously  stored  in  the  hZ 
array . 

Lines  3110-3150:  Translate  the  scores  stored  in  the  SD  array  to 
text  string. 

Lines  3160-3210:  Display  pull  trigger  message  and  wait  for  trigger 
pull  to  continue. 

Lines  3220-3340:  Display  the  appropriate  level  introductory  screen 
and  call  the  menu  routine  if  the  BREAK  key  is  pressed. 

Lines  3350-4000:  Display  the  menu  and  accept  user  input. 

Lines  4010-4030:  Initialize  variables  for  the  replay. 

Lines  4040-4490:  Calculate  the  display  and  diagnostic  scores  and 
replay  the  last  shot. 

Lines  4040-4070:  Call  routines  to  compute  scores  and,  if 

appropriate,  determine  whether  the  shot  was  a  TRAP 
or  a  TRACK. 

Lines  4080-4150:  Translate  numeric  scores  to  verbal  scores. 
Lines  4160-4210:  Determine  the  proper  time  of  flight,  perfect 
sight  offset,  and  bullet  trajectory. 

Lines  4220-4240:  If  appropriate,  add  the  words  TRAP  or  TRACK 
to  the  string  to  be  displayed. 

Lines  4250-4340:  Initialize  necessary  sprites  and  begin  the 
target  replay . 

Lines  4350-4490:  Control  and  timing  loops  for  the  replay 
logic  . 

Lines  4500-4575:  Display  a  shot  group  for  a  target  at  the  current 
range  . 

Lines  4740-4840:  Display  the  diagnostic  scores  and  shot  group  for 
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the  zeroing  routine. 

Lines  4845-4846:  Add  the  current  diagnostic  scores  and  engagement 
count  to  previous  diagnostic  scores  and  engagement  count. 
Lines  4850-4930:  Display  the  TRACK  vs.  TRAP  summary  screen.  This 
routine  is  currently  unused. 

Lines  4940-4990:  Special  subroutines  required  for  some  cases  of 
scoring . 

Lines  5210-5220:  Display  standard  not  met  screen. 

Lines  5230-5260:  Display  the  status  line  in  the  upper  left  corner  of 
the  current  scene  and,  if  appropriate,  the  wind  in  the  upper 
right  hand  corner. 

Lines  5270-5350:  Retrieve  input  for  the  menu. 

Line  5360:  Initialize  the  INF01  buffer  to  no  fires. 

Line  5370:  Initialize  the  INF02  buffer  to  no  fires. 

Lines  5380-5400:  Clear  the  graphic  screen. 

Line  5430:  Call  the  assembly  language  routine  in  BANK  1  of  EPROM 
chip  0.  The  SB  variable  identifies  the  routine  to  call. 
Lines  5440-5450:  Call  the  assembly  language  routine  in  BANK  1  of 
EPROM  chip  0.  The  SB  variable  identifies  the  routine  to 
call  and  the  Z  variable  is  parsed  as  a  parameter. 

Line  5460:  Call  the  assembly  language  routine  in  BANK  2  of  EPROM 
chip  0.  The  SB  variable  identifies  the  routine  to  call. 
Lines  5470-5480:  Call  the  assembly  language  in  BANK  2  of  EPROM  chip 
0.  The  SB  variable  identifies  the  routine  to  call  and  the 
Z  variable  is  passed  as  a  parameter. 

Lines  6000-6070:  Data. 

Lines  6000-6020:  Target  specific  data  read  into  the  dl% 
array. 

Lines  6030-6050:  The  names  of  the  diagnostic  scores  to  be 
read  into  the  ds%  array. 

Lines  6060-6070:  The  verbal  scores  to  be  read  into  the 
cr%  array . 

Lines  8000-9570:  Supporting  screens. 

Lines  8000-8080:  Load  reticle  sprite  data. 

Lines  8100-8270:  Introductory  screens  for  level  3. 

Lines  8300-8365:  Load  400,  500,  and  600  meter  sprite  data. 

Lines  8370-8430:  Load  60,  75,  and  125  meter  sprites  required  by  the 
demonstration  routine. 

Lines  8450-8459:  Overlay  300  meter  sprite  data  with  appropriate  300+ 
sprite  data  for  proper  shot  group  display. 

Lines  8460-8463:  Restore  300  meter  sprite  data. 

Lines  8500-8710:  Introductory  screens  for  level  1. 

Lines  8800-8885:  Introductory  screens  for  level  2. 

Lines  9000-9350:  Required  standards  screen  for  all  levels. 

Lines  9500-9530:  Introductory  screens  for  level  4. 

Lines  9540-9570:  Wind  notice  screen  for  level  4  displayed  prior  to 
the  incorporation  of  wind. 
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BASIC  BURNING  PROCEDURE: 

+ - + 

!  If  the  BASIC  program  changes  size,  the  end-of-BASIC  | 
!  value  must  be  updated  in  the  STARTUP.TXT  program.  ! 

+ - + 

poke  56,  31 

load  "PROMO*",  8 

run 

poke  44  ,  64 

poke  16384,  0 

load  "ARM . Z "  ,  8 

x  16384,  24575,  0  ,  230,  6 

x  24576,  32767,  8192  ,  230,  6 

x  32768,  40959,  16384,  230,  6 


;  Reserve  BASIC-safe  memory  for  PROMOS  before  loading. 

» 

poke  56,31 

load  "PROMO*", 8 

run 

f 

;  Reset  pointer  to  start  of  BASIC  text.  The  start  of  BASIC 

I  text  must  match  the  parameters  for  BASIC  as  defined  in  the 

STARTUP.TXT  program  (16384).  This  MUST  be  done  because  the 
;  program  will  be  tokenized  when  loaded  and  all  references 

;  will  be  "hard-coded". 

poke  44 ,  64 
poke  16384,  0 

t 

;  Now  load  the  BASIC  program. 

t 

load  "ARM . AL " , 8 

t 

J  PROMOS  burn  commands  follow,  (assuming  12.5  volt  chips) 

t 

x  16384,  24575,  0  ,  230,  6 

x  24576,  32767,  8192  ,  230,  6 
x  32768,  40959,  16384,  230,  6 

CHIP  BANK  MEMORY  LOCATIONS: 


(0) 

0 

start 

of 

BANK 

0 

(1) 

8192 

start 

o  f 

BANK 

1 

(2) 

16384 

start 

of 

BANK 

2 

(3) 

24576 

start 

of 

BANK 

3 

BASIC  ROUTINES: 

gosub  3000  Display  a$  on  graphics  screen  (LETTERS).  If  function  keys 
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are  included  in  the  string  to  be  displayed,  they  will  be 
interpreted  in  the  following  manner: 


<F1>  toggle  size  (lx  or  2x) 

<F2>  (+4  bytes)  set  cursor  position  (column  row) 

<F3>  (+2  bytes)  encoded  bits 


bit 

0 

(1) 

set=blank 

screen 

clr=unblank  screen 

bit 

1 

(2) 

set=text 

mode 

clr-graphics  mode 

bit 

2 

(4) 

set=upper 

case 

clr=no  change 

bit 

3 

(8) 

s  e  t  =  1  owe  r 

case 

clr-no  change 

<P5>  (+2  bytes)  screen  color 

<F6>  (+2  bytes)  border  color 

<P7>  (+2  bytes)  character  color 

<F8>  insert  carriage  return 

*  Also  accepts  color,  cursor  keys,  and  clear  keys. 

gosub  5430  Call  a  specific  assembly  language  routine  via  MLCH0BK1 . 
The  SB  variable  denotes  the  desired  routine: 

SB  ASSEMBLY  LANGUAGE  ROUTINE 


0  ctrmov 

3  descrp 

6  random 

9  dodata 

12  rekeep 

15  yesno 

18  getxy 

21  rndize 

24  exptar 

27  cri ter 

30  yesno2 
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